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INTRODUCTION 
It has been known for some time that the sugar 
concentration of nectar, from any one plant, varies from day to 
day* Furthermore, It Is known that at any given time, 
differences exist In the sugar concentration of nectars from 
Individuals of the same species. Preliminary studies by various 
investigators Indicate that a relationship exists between 
physical factors of the environment and the sugar concentration 
of nectar In some plants and that certain of these factors are 
of more Importance than others. Since there was a lack of 
extensive investigations of these relationships, It was felt 
that an attempt should be made to ascertain the effects of a 
few readily measured physical factors and their degree of 
influence upon the sugar concentration of nectar. 
In the spring of 195?, the author was offered the 
oooortunlty of working on this problem. The interesting possi¬ 
bilities the project presented could not be ignored and the offer 
was promptly accepted. Since many plants had already begun to 
bloom, work was started immediately without benefit of a survey 
of the literature. Wind velocity, temperature, relative 
humidity, and general weather conditions were selected as those 
V 
physical factors most conveniently measurable under field 
conditions. It was also proposed to record the numbers of bees 
observed for possible correlation with the sugar concentration. 
2 
The objectives set forth for these investigations are to 
follow particular plant species through their period of bloom, 
maintaining a continuous record (conditions permitting) of the 
sugar concentrations of their nectars and of bee activity. 
The resultant data would be statistically analyzed to determine 
the degree of association between each of the measured ohyslcal 
factors and the sugar concentration of nectar. 
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MATERIALS AND METHODS 
In the accumulation of these data, only Apis roelllfera L. 
was used since it has been shown to be more consistent to one 
type of bloom than any other bee so far as is known. Another 
factor for selecting the honeybee Is that some other bees mix 
nectar and pollen in their honey sacs. The miring makes it 
Impose’ble to determine the sugar concentration of the nectar. 
Only those bees observed feeding were captured and killed In 
cyanide Jars. After death, the head of the bee was cut off 
and the abdomen and thorax gently squeezed until a drop of 
nectar exuded from the point at which the head was severed 
from the body. The drop was then placed on the prism of a 
Bausch and Lomb Hand Refractometer which was used to determine 
the sugar concentration of nectar. 
Shaw, Farr and Ooldsteln (1953) **oun& indications that a 
reduction occurred in the sugar concentration of nectar 
collected 30 minutes after the bee had died. This suggested 
that a breakdown of the nect&r in the honey sac of the bee had 
occurred. Therefore, the author was careful to remove nectar 
within 15 minutes after the bee had died. A minimum of 20 
readings was obtained, in most Instances, for each set of 
observations, on the basis that 20 would be a good statistical 
sample. Bees with small drops of nectar were discarded since 
Shaw et al (1953) reported that data from such samples varied 
greatly and usually indicated extremely low concentrations. 
At times, copious drops of what appeared to be nectar 
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exhibited very low sugar concentrations, suggesting that the 
bees were collecting water. 
Temperature and relative humidity were determined using 
a Frlez sling psyohrometer and psychrometric slide rule. 
Wind velocity was estimated with a twelve point wind velocity 
scale. The time of day and the general weather conditions 
were also recorded. A more complete weather record was 
obtained from bulletins issued by the University of Massachu¬ 
setts Weather Station. 
During the course of investigations, the author was able 
to experiment with the following five plants: dandelion 
(Taraxacum officinale Weber), Deutzia (Peutzla lemolnel Bort.). 
yellow sweet clover (Melllotus officinalis L.), the Hew England 
aster (&ater novae-angllae L.), and swamp aster (Aster ouniceus 
L.). Samplee of nectar were taken as often as time and weather 
permitted, using the same plants (Deutzla, yellow sweet clover, 
and the asters), or the same general area (dandelions). 
Scattered samples were also taken from some other plants. 
The author experienced great difficulty attempting to 
count bees and was forced to indicate bee numbers by their 
estimated relative abundance during the sampling period. 
In the statistical computations, the dally mean sugar 
concentrations of the nectar were rounded off to the nearest 
whole number. It was felt that the exact figures 
represented a condition of false accuracy since they are 
based on such a small percentage of the total population. 
Wind velocities were summed and averaged to the nearest 
whole number. From these data (tables 1-5), simple 
correlations, beta values, and multiple correlations were 




While detailed studies concerning the relationship of 
physical factors and honey yields have been made, few 
workers have attempted to follow any particular plant 
through its period of bloom and tried to correlate the 
weather data with the dally sugar concentrations. 
Fragmentary data Indicate that a complex relationship 
exists between temperature, relative humidity, wind velocity, 
soil moisture, soil temperature, mineral and organic com¬ 
position of the soil, light intensity and duration, physiology 
of plants, etc., and the sugar concentration of nectar. In 
the following literature review, the author has endeavored to 
present the important factors Involved in the secretion of 
nectar and Its sugar concentration. A short section of the 
review is devoted to some of the factors influencing the 
behavior of field bees. 
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FACTORS AFFECTING- NEC TAB. SECRETION 
Temperature 
Kenoyer (1917) stated that evidence points to the 
conclusion that at a uniform temperature the secretion of 
nectar is a balance between two factors, - the accumulation 
of sugar in and near the flower under the Influence of low 
temperature and the increasing permeability of the plasma 
membrane under the influence of high temperatures. Baldwin 
(1921) noted that a higher temperature, or a longer period at 
a given temperature seems necessary to start nectar secretion 
on cloudy days than on sunny days. Phillips and De ninth (1922b) 
Stated that buckwheat secreted nectar best in regions where the 
nights are cool and the mean temperature during the blooming 
period does not exceed ?0° F. They also reported that secretion 
is more abundant following cool nights, especially If the sun 
comes out bright the following day and if there is little wind. 
Secretion is reduced or stopped when the temperature drops below 
70° F. Demuth (1923) stated that nectar secretion in the 
blossoms of basswood began at about 64° F. Lovell (1934) 
reported that temperature exerts a greater influence on nectar 
secretion than does light, humidity, or rainfall since tempera¬ 
ture renders the membrane of the nectary more permeable, 
increases the solvent power of water, and accelerates the 
chemical reactions involved. According to H&mbleton (1925) 
both Ono and Wilson found that temperature had little bearing 
on nectar production. Harableton (1925) stated that Haupt 
found a certain minimum temperature was necessary to Induce 
secretion. Kenoyer (1917) reported that under experimental 
conditions, the optimum temperature for nectar secretion of 
the Leguralnoeae which he examined was 59° F. He also stated 
that Bonnier noted that less nectar was produced towards the 
middle of the day when high temperatures and low relative 
humidities were usually encountered. King and Schiller (193&) 
reported that the volume of nectar In the leaf nectaries of 
Cataloa is dependent upon the warmth and humidity of both the 
air and soil. Vansell (1940a) found that warmth was required 
for secretion in Polnsettla blossoms. Fahn (1949) stated that 
temperature, relative humidity, and soil moisture affected 
nectar secretion. Barbler (1952) reported that the volume of 
nectar 1e determined by a complex of factors Including age of 
flower, moisture content of the soil, and the microclimate; 
its sugar content is determined by the reserves of sugar in 
the plant and climatic conditions of which temperature is the 
most important single factor. Beutler (1953) stated that it 
is reported that the nectary of cherry laurel (Prunus 
lauroceraeus L.) is only formed at or above 12° C., and 
secretion is maintained even if the temperature falls to 
o o 
1 to 5 C. She adds that Veprikov reported both nectar 
secretion and sugar concentration were found to Increase with 
rising temperature, and that the quantity of nectar decreased 
with a drop In temperature. Yancey (1921) stated, however, 
that horsemlnt (probably Monarda spp.) secreted nectar most 
copiously during extremely hot weather, and Krynglum 
keayenworthll T. and &. furnished the greatest amount of nectar 
during extremely hot dry weather In Texas. According to 
Beutler (1953) the statement by B&rbier that the temperature 
effect upon nectar secretion is due to its effect on the rate 
of enzyme action, is consistent with Kenoyer's opinion that 
there is an optimum temperature for secretion. 
Merrill (1923) daily recorded the weight of five colonies 
of bees. All made substantial increases in weight when the 
daily range of temperature was large and with a maximum of 
90° F. or above. Lovell (1924) stated that records of honey 
production for 29 years at Clarlnda, Iowa, showed that the 
greatest yield from white clover was on days with a temperature 
from B0° to 90° F. but that this depends on the optimum of the 
plant. Phillips and Demuth (1922a), In referring to white 
clover, state that it may rarely be counted upon as a major 
honey source where the average summer temperature exceeds 75° F. 
A more important consideration 1b that secretion is most rapid 
where there is a considerable daily range of temperature, the 
best results being observed when the night temperatures were 
below 65° F. with the day temperatures above that. Kitchener 
(1927) reported a correlation between the pounds gained by 
colonies and temperature. ICurr (1930) found that the greatest 
yields in honey production were correlated with high temperature 
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Oertel (193?) reported from data recorded between 1920 - 1932 
that five of the six largest honey crops were obtained when the 
temperature deviations were below normal, and five of the six 
smallest crops were obtained when the temperature deviations 
were above normal. 
Temperature appears to be one of the most important 
factors influencing nectar secretion. Evidence Indicates 
that a temperature of ?0° to 90° F. la probably the most 
favorable for nectar secretion for most plants. 
Temperature Range 
Kenoyer (1917) found that the optimum condition for 
nectar secretion was an alternation of low and high tempera¬ 
tures. Hawkins (1919) reported that high night temperatures 
retarded the secretion of nectar by honey plants. He added 
that the high temperature effect In slowing down nectar 
secretion In white clover, raspberry, basswood, and sweet 
clover, in the order named, was noticeable. Baldwin (1921) 
recognized, in greenhouse experiments, that the minimum 
temperature the night before, actual temperature at the time 
of examination, and rapidity of rise of temperature from 
minimum to normal affected secretion. Treleawe (1920), 
Davidson (1922), and Vans©XI (1931) reported results similar 
to those of Kenoyer. Lovell (19^5) stated that cold nights 
followed by long hours of “strong* sunlight were responsible 
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for the remarkably abundant nectar secretion in Vaccinua 
pae8p.lt.OBUw Mlchx. and V, vltls-ldaea L. Shuel (1952) 
studied the Influence of night temperature on nectar 
secretion of red clover in a controlled experiment. He kept 
four groups of plants at night temperatures of 5$°, 6o°, 70°, 
and 7&° F. This temperature range of 58° to 7&° F. was chosen 
because it Includes the night temperatures usually found in 
the field during red clover bloom. Statistical analysis of 
the data obtained failed to show any significance in differ¬ 
ences between mean nectar volume yields and mean nectar-sugar 
weight indicating that, if real differences did exist, they 
were too small to be detected with the technique and sample 
size (ISO) used. Ho control was attempted over day tempera¬ 
tures which fluctuated, with daily illumination, between 65° 
and £5° F. 
Merrill (1923) reported that five scale colonies of bees 
all made substantial Increases In weight when the daily range 
of temperature was large. Hambleton (1925) found that diurnal 
temperature variations during the spring period had & higher 
coefficient of correlation than the fall period with respect 
to net gain in colony weight, but he adds that the lover fall 
value was probably due to brood production under adverse 
conditions; that is, the effort necessary to properly care for 
brood during the fall is proportionally greater than during the 
spring and thus the bees will leave the hive to collect pollen 
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and nectar on days they normally would not go out during the 
spring or summer period. 
A large dally range In temperature appears to be most 
favorable for nectar secretion. 
Soil Temperature 
Shuei and Shivas (1953) placed snapdragons in water baths 
at 6t)°, 70°, and SO"- F. to increase the soli teraperature. The 
70° and SO0 groups outyielded the So0 group. Differences 
between the 70° and 50° groups were not significant although 
yields were higher at SO F. Nectar volume yields closely 
paralleled sugar weight yields, while sugar concentration 
differences were non-eignifleant. The experiment was repeated 
with soil temperatures of 4-5°9 6o°, and 75° F. Both the 60° 
and 75° groups outyielded the 4*5° group with values signi¬ 
ficant at the 1 per cent level. Differences between 6o° and 
75° treatments fell short of significance and In no instance 
were the sugar concentration differences statistically 
significant. 
Soil temperatures of 6o° to 60° F. seem most favorable 
for secretion. 
Relative Humidity 
Kenoyer (1917) reported that buckwheat flowers kept humid 
under a bell Jar secreted much more liquid than flowers exposed 
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to rather dry greenhouse air and that the accumulation of 
sugar under low moisture conditions agrees with the observa¬ 
tions of Lundegarth that increase In moisture favors the 
accumulation of starch, decrease in moisture Its digestion. 
According to Lovell (1924) nectaries secrete a larger 
quantity of water in humid air because the evaporation of water 
from the leaves Is checked and it accumulates in the plant 
cells under greater pressure than when there is little moisture 
in the air. But while the amount of water passing through the 
nectaries increases, the quantity of sugar secreted remains 
about the same. Park (1929&) reported that although an increase 
In nectar secretion is generally looked upon as favorable for 
honey production, it la not necessarily advantageous unless 
there is an increase in the amount of sugar made available to 
the bee. In experiments with sweet clover, Littlefield (1941) 
noted an inverse relationship between nectar flow and relative 
humidity and a direct relationship between nectar flow and 
temperature but that nectar flow decreased when the temperature 
went much above 90° F. Kremer (1950) stated that humidity 
apparently was not an important factor influencing anther 
dehiscence of the pollen saoe or in nectar secretion In 
dandelion and fruit blossoms. According to Beutler (1953) the 
experiments of Pankratova, in 1950, showdd that relative 
humidity affects the actual secretion of sugar. Isolated florets 
of ourple loosestrife (Lythrum salicarla L.) secreted more sugar 
in a saturated atmosphere than in a drier one, although their 
nectar was more dilute. 
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Although evidence Indicates that nectar secretion is 
increased under conditions of high relative humidity, it is 
not necessarily advantageous unless more sugar is secreted. 
Fog 
Lusher (1921) stated that fog is of utmost importance in 
providing moisture which increases surplus nectar from sage. 
According to Lovell (1924) moisture from fog is an important 
factor in the production of nectar in areas of California where 
the lima bean is a valuable honey crop. 
Fog appears essential to obtain nedtar from certain plants. 
Precipitation 
According to Richter (1911), Muth-Rasmuesen states that 
with three or four feet of snow on the ground In Owen Valley 
(California), In January, a good crop of honey is assured. 
Davis (1925) stated that rainfall above normal for two years 
in succession is of prime importance in nectar secretion. 
Lundle (1925) reported that in 1922, heavy rains cut short the 
nectar flow from black locust (Roblnia pseu&acaeta L.). 
Kunro (1929) presented the following data on one colony of bees 













July 1927 1.01 162.75 20 20.5° F. 
August 192? 2.02 161,25. 82 24.3° F. 
Total 3.03 330.00 
July 1922 7.17 20.00 76 20.0° F. 
August 1922 6.4-2 
■ 3.?,50 76 22.4° F. 
Total 13.59 102.50 
A study of the data would Indicate that excessive rainfall was 
largely the cause of the lower yield In 1928. Munro (1929) 
believes that rainfall might have a threefold effect: 1, con¬ 
fining the bees to th© hive; 2, washing out or diluting the 
nectar; and 3, providing excess moisture in the soil detrimental 
to secretion. Vansell (1931) reported that rainfall has much to 
do with the availability of nectar In any region and that 
beekeepers in the sage ranges have com© to predict their summer 
crop by the amount of rain received before definite dates in 
early soring. Moffett and Parker (1953) found a correlation 
between winter precipitation (December - February inclusive) 
and the entire season’s nectar flow which was beyond the 1 per 
cent level of significance. 
Precipitation, If not in excessive amounts, is favorable 
to nectar secretion 
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Soil Moisture 
According to Vansell (1931) soil moisture Is one of the 
important factors affecting the nectar flow. He stated that 
formerly, in the Ban Joaquin Valley areas of California with 
a high water table, several weeds (snikeweed, Gentromadla; 
jackass clover, Wlah&enla; etc. ) and even alfalfa yielded 
nectar abundantly, while at present, with a rapidly lowering 
water level, nectar secretion is almost negligible. Petropolous 
(193S) reported that small nectar flows often resulted from lack 
of soil moisture since great quantities of water are needed to 
dissolve the sugar. He added that excessive soil moisture 
produces a highly diluted nectar. Vansell (19*4-0) found that 
soil moisture affected the quantity of nectar secreted in 
Poinsettla blossoms. When water was withheld, the reduction in 
nectar yield was marked, but secretion did not entirely cease 
even under wilting conditions. Littlefield (1941) stated that 
soil moisture, if not in excess, is very essential to the 
plant, not so much for the secretion of nectar, as one might 
think, but as a food carrier* Lovell (194S) reported abundance 
of ground water as one of the factors considered responsible 
for the remarkably abundant nectar secretion in Vacclnlum 
caespitosum Mlchx. and V. vltls-ldaea L. Barbier (1952) 
+H.—IMI >.iwmww»i 11'I in 1 urnw^—mm iwr iru r ll nnon in nrr jr ,-unrn u 
mentions moisture content of the soil as one of the factors 
determining the volume of nectar secretion. Shuel and 
Pederson (1953) reported that wide deviation in soil moisture 
level from the moisture equivalent (field capacity) in a loam 
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soil were attended by a reduction in nectar yield - lees than 
50 per cent yield in waterlogged soil and 15 - 37 per cent 
lower yields in drying soil. Shuel and Shlv&s (1953) stated 
that deviations in either direction from the optimum soil 
moisture level — the moisture equivalent — led to a reduction 
in nectar yield in snapdragon blossoms (Antirrhinum majus L#). 
Insufficient or excessive amounts of soil moisture are 
detrimental to the secretion of nectar. The actual amounts 
involved would naturally vary with the optimums of Individual 
slants. 
Soil Conditions 
Parks (1921) reported that a study of soils showed that 
cotton produces nectar commonly only on soils which have a high 
percentage of lime and organic matter. Schont&g (1952) found 
no influence of nitrogen, potassium, or phosphorous fertilizers 
on the nectar secretion by individual flowers of raspberry (Hubus 
idaeug L.), gooseberry (Kibes groesularla L.), red currant (Kibes 
rubrum b. ), rape (Brassica nanus l».). or lucerne (Medlcago 
satlva L.). Marked increases {3 - J2 times) occurred, however, 
in the number of flowers formed after full m&nuri&l treatments, 
so the total quantity of sugar secreted by each plant was 
Increased. BchSntag (1952) does not elaborate on what caused the 
increases in the number of flowers. They could be due to either 
increased fertility or an Increase in the water-holding capacity 
of the soil which would Increase the water supply available to 
the plant. Beutler (1953) reported that soil conditions 
(minerals, fertilizers, etc.) may influence the activity of 
nectaries. According to Czarnowskl (1953) nitrogenous ferti¬ 
lizers applied In different amounts to plants of mustard 
(SInapis alba L.) gave results similar to those obtained by 
SchSntag. Shuel and Shiva© (1953) reported that when the 
concentration of oxygen around the roots of snapdragon 
(Aht1rrhlnua raajug L.), In sand cultures, was reduced from 20 
to 1? per cent, nectar production dropped by about 10 per cent. 
Because of conflicting reports, it can be seen that 
individual plants may have different soil needs which Influence 
the secretion of nectar. 
Quality and quantity of Flowers 
Kenoyer (191?) reported that vigorous plants of buckwheat 
yielded about twice as much nectar as weak ones in the same 
bed. He also stated that younger plants secrete more sugar 
than older plants, sine© the younger plant generally is under¬ 
going more active photosynthesis and has greater reserves of 
food to be secreted by the nectaries. Bakke and Ling (1929) 
stated that greater secretion evidence was in favor of the 
larger flowers of squash plants. Percival (1946) stated that 
in the terminal flowers of Rubus fruttcosus Agg., secretion is 
maintained at a high level for the first three days of the 
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flower*a life, and then falls off fairly rapidly. He also 
found that on days when a large number of flowers Is In bloom, 
the average neotar secretion of the flowers is higher. Fahn 
(1949) reported that differences occur In the rate of 
secretion between male and female flowers of the same species. 
Pederson (19*52) reported that the nectar content of individual 
flowers of alfalfa was highest in the center of a raceme. 
Shuel (1952) stated that in the nectar yield of 100 heads of 
red clover, the regression coefficient was nonsignificant, 
indicating that yield per unit head mass was independent of 
head size. Barbier (1952) cited age of flowers as one of the 
factors affecting the volume of nectar secretion. Beutler 
(195?) stated that age of the flower certainly influences nectar 
secretion. The plants Comfrey (Symphytum) and Borage (Borago) 
had an increase in nectar secretion as the age of the flower 
Increased. Beutler (1953) cites the observation of Fominych 
that fading florets of red clover secreted almost three and one- 
half times as much nectar as those In full bloom. According to 
Beutler (1953) Andreev reported that the position of the flower 
on a plant influences both the size of the nectary and nectar 
secretion and that flowers in the upper part of the plant are 
smaller and yield less nectar than those in lower parts. She 
also stated that nectaries become gradually smaller In autumn 
and secrete less nectar. According to Raw (1953), Bonnier 
showed that unpolllnsted flowers secreted nectar for a longer 
cu 
period than those which were pollinated artificially and that 
secretion ceased when the ovary was fertilised, suggesting 
that sugar secreted in the nectar sms then reabsorbed and 
utilised for the development of the ovules. Haw (195?) 
collected nectar from raspberry (Kubus idaeus L.) and blackberry 
(K. fruticoaus Agp.) and found that the total weight of nectar 
secreted was greater in the group of flowers from which nectar 
was collected more than once. 
Age, position, elze, sex, and condition of flowers appear 
to have an effect upon nectar secretion. However, the results 
are not consistent. 
Light 
Lusher (1921) reported sunshine as being detrimental to 
the secretion of nectar from sage. Lovell (1924) also reported 
a similar condition in the lima bean. Too much sunshine causes 
the plants to droop and checks the flow of nectar by evaporating 
the excess water from the surface of the plant. 
Lovell (1921) stated that the secretion of nectar Is 
closely associated with the amount of light the plant receives 
and that the force or energy required for the manufacture of 
food material is furnished by sunlight. Hambleton (1925) 
pointed out that Haupt found that in certain plants, e.g.. 
Euphorbia and V1cla. the secretion of nectar was profoundly 
Influenced by light, especially by the red and yellow portions 
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of the sun's spectrum. Kitchener (1927) stated that long 
hours of sunshine found In Manitoba were one of the major 
factors of the prolonged nectar flow. Vansell (1931) lists 
length of day as one of the factors affecting nectar flow. 
According to Vansell (194-0) sunlight was conducive to maximum 
nectar secretion in Poinsett.la blossoms. Lovell (194$) indi¬ 
cated that cold nights followed by long hours of light of 
great Intensity, were considered responsible for the remarkably 
abundant nectar secretion in VaccIn 1 urn caeepltostiai Michx. and 
V. vltle-tdaea L. Moffett and Parker (1933) found that the 
amount of nectar secreted by plants Is influenced by the amount 
and intensity of the light received. According to Czarnowski 
(195-2) measurements of nectar yield from herbaceous plants 
placed in darkness showed that maintenance of normal secretory 
activity was dependent on photosynthesis. 
Light and Colony Weight 
Kambleton (1925) found a higher coefficient of correlation 
between hours of sunshine and net g&in in colony weight than 
between intensity of aolar radiation and net gain in colony 
weight. According to Park (1985) the effect of sunshine (or 
shade) In honey production appeared to be slight - no corre¬ 
lations were found between light and increase in colony weight. 
Braun (19455 attributed greater yields per colony obtained in 
northern latitudes to the longer days during the summer. It 
would appear that duration of light is more important than 
22 
intensity. Shuel (1952) stated that over a period of two 
months, a quantitative relationship between weight of sugar 
secreted in nectar and the amount of solar radiation upon the 
plant was observed. 
In general, it would seem that the quantity of illtiminatlon 
resulting from long hours of sunshine appears more Important 
than shorter periods of even more intense light. 
Altitude 
Lovell (1921) reported that flowers at high elevations 
tended, to secret© nectar more freely than those at lower levels. 
Vansell (1931) stated that altitude was one of the factors 
influencing variation In nectar flow. Altitude would include a 
complex of factors such as the amount and quality of light, 
length of day, dally ranges in the temperature, etc. These 
statements are substantiated by the observations of Tschudln 
(1921) who noted that the average honey production per colony 
per day was 6 pounds 10 ounces at sea level to 1000 feet, and 
19 pounds 13 ounces at 4000 to 5000 feet. 
Kenoyer (1917) stated that the increased nectar secretion 
credited to high altitudes might be attributed to diminished 
pressure but adds that this explanation would not account for 
similar Increases at high latitudes. According to Vansell 
(1940) pressures above atmospheric apparently increased the 
quantity of nectar in Poinsettia blossoms. In experiments. 
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high pressures resulted in & decided increase in nectar over 
normal pressure, and secretion under reduced pressure was less 
than at normal pressure. 
Tschudln (1921) reported that spurs of the orchis 
Plantanthera were filled only about a third of their length in 
the low land, but more than half full in plants in the higher 
regions. Campbell (1922) points out that it usually rains 
much more in the mountains than on the plains, These showers 
and the lower temperatures would cause the nectar to rise in 
blossoms in great quantity. He concludes that the closer to 
the foothills the plants are growing, the more nectar there 
will be in the blossoms. 
According to Lovell (1921) the secretion of nectar at high 
altitudes is closely related to the amount of light the plant 
receives. The energy of the sun’s rays on the top of Mt. Blanc 
<15,752 feet), in France, is 2g times greater than at the level 
of Paris. He adds that at an altitude of 8,510 feet the 
chemical activity of the sun’s rays 1® 11 per cent greater than 
at sea level, with the greater intensity of the light driving 
the machinery of the plant more rapidly and more food being 
manufactured. Hothing was said concerning the quality of the 
light. Tschudln (1921) reported that experiments have shown 
that while in Paris only about 6S per cent of the original 
sunlight reaches the ground, the rest being absorbed by the 
dense atmosphere, the summits of the Alps get almost a full 
share - Mt. Blanc, for Instance, getting 94 per cent. The 
Intense radiation hinders the growth of stems and leaves; hut 
it has a stimulating effect upon the assimilation of sugar 
and favore the development of flower buds. The same factor 
Influences favorably the secretion of nectar. 
It appears generally agreed that the effects of altitude, 
principally a longer duration and greater Intensity of light, 
are favorable for nectar secretion. 
Wind 
Lovell (1924) reported that hot dry winds unfavorable to 
nectar secretion are therefore unfavorable to honey production. 
He found (from data covering a 29 year period) that direction 
of wind in Iowa was of little importance In nectar secretion. 
Yansell (1931) states that In the Sacramento Valley region, 
humidity is very low when the wind Is from the north and rela¬ 
tively high during south winds, thus probably affecting nectar 
secretion. Petropoulos (193S) Indicated that winds In Greece 
affect nectar secretion, i.e., southwest winds from North 
Africa carry a vapor laden atmosphere below them. These winds 
would tend to dilute nectar by creating a higher relative 
humidity. From the available Information, it would seem that 
the effects of wind are variable In different areas of the world. 
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FACTORS AFFECTING THE SUGAR CONCENTRATION OF NECTAR 
Relative Humidity 
Park (192S) found that relative hualdlty wae one of the 
Important causal factors In the variation of the sugar 
concentration and that the curve which represents the varia¬ 
tions In the sugar concentrations of nect&r during the course of 
a day Is practically the reverse of the relative humidity curve 
for the same period. Park (1029) reported a closer correlation 
between sugar concentration and relative humidity than between 
sugar concentration and temperature. Vansell (ld40b) stated 
that the sugar concentration of nectar after secretion le 
profoundly affected by the degree of saturation of the atmos¬ 
phere. Scullen (1942) found the relation of relative humidity 
to nectar concentration In aleIke clover highly significant In 
. 
an Inverse manner. Shuel (1952) resorted that the dilution or 
concentration of nect&r with changing vapor pressure appears 
to be achieved mainly through post-secretion hygroscopic 
changes In the nectary rather than through the medium of the 
hydrostatic system of the plant. He also found highly signi¬ 
ficant coefficients of correlation for vapor pressure and nectar 
volume and sugar concentration. He adds that It appears from 
the high value of the coefficient of correlation for vapor 
pressure and nectar secretion, that atmospheric vapor pressure 
probably has the greatest Influence of&ll environmental factors 
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on the sugar concentration of nectar at the time of Its 
extraction. According to Beutler (1953) many workers have 
found more nectar when the relative humidity was high; this 
resulting from the hygroscopic property of the sugar contained 
in nectar. After secretion, the nectar absorbs more water in 
saturated than in dry air so at high humidities the sugar 
concentration appears to decrease. She adds that only Fahn 
and Barbler have reported a case in which secreted nectar was 
more concentrated in conditions of high rather than low 
humidity and believes that this is possibly a peculiarity of 
plants grown in very hot climates. 
It is generally agreed that relative humidity has a 
profound effect upon the sugar concentration of nectar and 
that an inverse relationship usually exists between the two. 
Soil Moisture 
Kenoyer (1917) reported that flowers of alfalfa grown in 
dry soil contained about 60 per cent more sugar than those 
grown in wet soil. Davidson (1922) stated that a superabundance 
of water in the soil tends to keep the sugar concentration of 
nectar low. Vansell (1929) reported that soil moisture gave 
virtually the same effect as high humidity, l.e., an increase 
in the amount of nectar with & reduction in its sugar concen— 
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tratIon. According to Vansell (1941) sugar concentrations can 
be Increased by lowering the soli moisture In controlled experi¬ 
ments and that readings of sugar concentrations of plants In dry 
soil were higher than those of low, wet regions. Shuel and 
Shivas (1953) Kept three groups of snapdragons (Antirrhinum 
jaajua L.) under varying levels of soil moisture. The first 
group was kept at saturation (53-5 per cent), the second at 
moisture equivalent (19.6 per cent), and in the third group, the 
soil was allowed to dry out to the permanent wilting percentage 
(q.l Per eent), and then brought back to the moisture equivalent. 
The flowers used for nectar assay were collected as soon as 
possible after reaching full size. They found that nectar 
concentration values varied very little in the Intermediate 
range of moisture but that the nectar was relatively concen¬ 
trated at the extremes. However, since snapdragons begin to 
secrete nectar two or three days before reaching full size, they 
felt that assaying the flowers at maturity may have obscured the 
pattern of variation in sugar concentration. Therefore, they 
repeated th© experiments and collected nectar before the flowers 
reached maturity and obtained similar results, except that the 
nectar concentrations were much lower. 
Evidence would indicate that high sugar concentrations 
would probably be encountered in nectars from flowers growing in 
a rather dry situation since water may tend to dilute the nectar. 
On one occasion, however, the author encountered high sugar 
concentrations in dandelion nectar when the ground was very damp. 
The author has no explanation other than the wind velocity was 




Oertel (194-6) found a highly significant correlation 
between temperature and sugar concentration of the nectar of 
white clover in 194*3 and 194*5 and a significant one In 194-1. 
Perclval (194-6) stated that meterological data seemed to show 
but little correlation with the sugar concentration of nectar 
ln Hubus fruticosua Agg. Shaw, Farr, and Goldstein (1953) and 
Barth (1954) noted no relationship between temperature and the 
sugar concentration of nectar in their experiments. The direct 
effect of temperature may not be great but its influence upon 
other physical factors, principally relative humidity, may b© 
greater than now realized. 
Davidson (1922) Indicated that wares, bright days, followed 
by cool evenings, tends to Increase the concentration of nectar. 
Park (192Sb) stated that sunshine, or lack of It, was one of the 
causes ln variation of sugar concentration of nectar but that 
its effect appeared to be slight. According to Shuel (1952) the 
amount of nectar sugar ln the inflorescence of red clover on a 
particular day Is apparently related to the photosynthetic 
activity of the plant during the previous day but that the 
quantity of radiation had no apparent effect on the concentration 
of sugar ln the nectar. It appears generally agreed that light 
Intensity or duration only slightly Influences the sugar concen¬ 
tration of nectar. It's main effect would be on photosynthesis. 
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Flowers 
Marvin (1933) stated that the sugar concentration of the 
nectar of tulip tree increased from the time the blossoms 
were open due to the evaporation of excess water. V&nsell 
(1940) found that Polnsettla plants growing side by side 
showed an unexplained difference in the sugar concentration of 
the nectar secreted. Vansell et al (1942) reported that orange 
biossome copiously secrete nectar whose sugar concentration is 
controlled by the evaporation of water by atmospheric condi¬ 
tions, According to Butler (1945) those plants most advanced 
'• • .• I' •• ' ' V . . •; • ! . I’'!1’ 
in flowering afford the highest sugar concentration of nectar. 
Percival (1946) found that flowers of Rubus frutlcosus Agg. 
on robust, short stems secrete more sugar than those on thin 
shoots. Pederson (1953) stated that the sugar concentration 
was different between clones of alfalfa but of a much smaller 
magnitude than the volume of nectar. According to Haw (195*0 
Boetius showed that owing to the reabsorption of sugar, the 
concentration of nectar normally decreased with the Increasing 
age of the flower, although in certain species with exposed 
nectaries, this effect may be mashed by the partial evaporation 
of water from the nectar. Haw (1953) reported that the sugar 
concentration of nectar of raspberry (Hubus idaeus L.) and 
blackberry (H. frutlcosue L.) was signlficantly greater in the 
group of plants from which nectar was withdrawn once. He sug¬ 
gests that this is due to differences in osmotic relations of 
the nectary tissue and secreted matter. 
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Beutler (19^3) reported that the sugar value (mg. sugar 
secreted/flower/24 hours) is more constant than the amount 
or concentration of the sugar solution in the nectar. She 
also stated that Fomin,ych observed that fading florets of red 
clover had a sugar content four times as high as those florets 
in full bloom. 
From the preceding paragraph, it can readily be seen that 
a complex of factors, beyond the scope of this paper, is involved 
when one attempts to assay the role of flowers and the sugar 
concentration of their nectar. 
Wind 
According to Vansell (1942) wind increases the evapora¬ 
tion rate of water from nectar in exposed nectaries, thus 
increasing the sugar concentration. Beutler (1953) reported 
that wind alone has little effect on the sugar concentration 
of nectar. 
The author believes that wind may be of greater influence 
than Is usually recognized. The position of the nectaries, 
however, would be of prime importance, thus exposed nectaries 
are possibly most influenced by wind velocity. 
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FACTORS AFFECTING- PLANT RESPONSE 
Temperature 
Hildreth £t al (1941) stated that temperature, water 
supply, and light were the three most important climatic 
factors from the standpoint of plant response and that these 
factors have profound effects upon each other. Kremer (1950) 
reported that bloom closure in the dandelion usually occurred 
during the warmer periods of the day. From hourly observa¬ 
tions he indicated that the time of day with its varying light 
and the temperature values Influenced anther dehiscence, nectar 
secretion and bee flight more than any other climatological 
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factors studied. Mitchell (1950) stated that the rate of 
photosynthesis varies in a complex manner. With optimum 
illumination and carbon dioxide tension, the rate is Increased 
by rise of temperature In a regular manner as are all chemical 
processes, being at least doubled by a rise of 10° 0. - when 
the temperature rises to 40° G. or higher, the photosynthetic 
rate Is depressed even though the temperature does not become 
sufficiently high to kill the plant. Maclachen (1936) reported 
that beyond 86° F. the assimilation of sugar In plants decreases. 
Relative Humidity 
Hambleton (1925) stated that one of the difficulties in 
determining the value of the influence of relative humidity 
upon any phase of plant or animal life is that relative humidity 
3? 
and temperature are Intimately related. According to Vansell 
(1931) the actual growth and vigor of the plant is governed, 
by the presence of moisture at the proper time; but even after 
sufficient growth Is attained to give copious blossoming, the 
secretion of nectar appears to be, In the case of many plants, 
largely dependent upon rain during the blossoming period. So 
many factors also influence nectar secretion, however, that It 
Is perhaps unsafe to make too positive a statement as to the 
exact cause of failure of a plant to secrete. Shuel (1952) 
Indicated that the effects of temperature and water vapor have 
not always been separated. Relative humidity can have no 
effect on any process per ae. but only through the action of 
one or both of Its components, temperature and water vapor 
concentration. Beutler (1953) concludes from all experiments 
carried out to date that the response of different plant species 
to relative humidity varies widely and is vary complex. 
Light 
Kenoyer (1917) presented evidence to show that inter¬ 
ference with photosynthesis causes a diminution of sugar. He 
found that continued darkness greatly reduces sugar production 
in buckwheat flowers. But when the flowers were shielded from 
light, he found that they secreted fully as much sugar as those 
not covered and concluded that the extrusion of sugar was 
clearly dependent upon the food reserves of the plant. 
According to Hambleton (1925), Ono placed Llgustrum lucldlum Ait., 
33 
V lburnura japonic urn Spring. , V. opulus L. f Prunus yedoensle 
Mats., and P. lauroceraaus L. In a moist dark chamber and 
found that Prunua laurocerasus L. continued to secrete nectar 
In ample quantities for three weeks. Czarnowski (1952) 
reported that measurements of nectar yield from herbaceous 
plants placed In darkness showed that the maintenance of normal 
secretory activity was dependent on photosynthesis. Beutler 
(1953) stated that she darkened whole plants (Borage and 
Tropaeolura) by means of & light-proof cover through which the 
temperature could be raised and found that the quantity of 
nectar, and also its sugar content, decreased in both species 
after only 4$ hours of darkness. 
Prolonged interference with photosynthesis does not appear 
to be favorable for most plants. The covering of flowers 
probably would not effect photosynthesis since most of the 
chlorophyll in contained within the chloroplasts on the green 
portions of the plant, mainly the leaves. 
According to Hambleton (1925), Wilson concluded that many 
plants secrete as well in darkness as in light, while others 
reouire either direct sunlight or strong diffused light for 
secretion. He also stated that Earner and Allard found length 
of day much more important than the tot&i amount of solar radi¬ 
ation received in some plants. M&ol&chen (193S) points out 
that there are "short day" and "long day" flowers. "Short day" 
plants bloom mostly in the spring and autumn; "long day" plants, 
which include most of our agricultural crops, flower in the long 
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days of summer. Hildreth et al (1941) stated that light 
affects the development of crop plants through affecting: 
(1) their structural development, (2) their food production, 
and (3) the time required for certain species or varieties to 
produce seed. They further reported that if light intensity 
is high, the stems of plants are usually short and sturdy, but 
if dark, cloudy weather prevails, the stems are often long and 
thin. Light also affects the development of plants throughthe 
effect of the length of the daily periods of illumination on the 
production of flowers, fruits, and seeds. Some kinds of plants 
grow vegetatively during the long days of summer and flower only 
in the short days of the fall* Others grow vegetatively when 
exposed to short periods of daily illumination and flower only 
under a long photoperiod. Still others are not sensitive at 
all to the relative lengths of day and night. 
Baldwin (1921) reported that a higher temperature, or a 
longer period at a given temperature, seems necessary to start 
nectar secretion on cloudy days than on days when the sun shines. 
Maclachen (193&) stated that the red and blue rays of the 
spectrum are the most effective in photosynthesis; red rays 
twice as effective as blue, but only one-fourth as effective as 
full sunlight. Maclachen (193$) reported that sunlight had to 
reach a certain intensity before chlorophyll responded to it; 
and that, given a light of sufficient intensity, longer duration 
is more effective than increased intensity. Hildreth et al 
(1941) pointed out that most plants are sensitive not only to the 
35 
presence of light hut to Its quality and intensity. They 
further stated that light intensity also has an important 
effect on the amount of solid matter synthesized by plants. 
According to Mitchell (1950) the wave lengths (about 655-667 
micro-mu), which are in the red part of the spectrum and 
which are in the dark absorption band of chlorophyll *•&, 1 are 
more effective In stimulating photosynthesis than are wave 
lengths of other parte of the spectrum. He also stated that 
there appears to be a tendency towards diminishing photosynthetic 
effectiveness with decrease in wave length of the incident light, 
even when Intensity and total energy content of light are taken 
into account. It appears that the blue-violet light, which is 
in the part of the spectrum where absorption by chlorophyll is 
strongest,is not very effective and in some experiments has been 
observed to cause less photosynthetic activity per unit of light 
energy than green light, which is only slightly absorbed. 
Mitchell (1950) suggests that if illumination were at suffic¬ 
iently low intensity, the rate of photosynthesis appeared to be 
independent of temperature. Low light intensity sets the pace 
for the entire process, for, in a complex chain of interdependent 
reactions, such as must be Involved in the photosynthetic oroeess, 
the slowest *llnk In the chain11 determines the rate. 
It is readily evident from the available literature that 
most Diants are sensitive to quality, intensity, and duration of 
light. These three factors are probably responsible for our 
*lonr and short day* plants. 
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FACTORS AFFECTING BEE ACTIVITY 
Bee Activity and Neotar Acceptability 
According to Hasdell (1921) alfalfa was stunted due to 
dry winters, in Arizona, and a good crop of honey and seed 
was produced because the blossoms were short enough for th© 
bees to reach the nectar and thus effect pollination. It has 
been shown, however, that bees can pollinate alfalfa 
successfully whether or not they secure nectar. Vansell (1944) 
reported that cotton is a good honey source in the South but 
not in California because of excessive competition from other 
plants whose nectar is more accessible. Beutier (1945) stated 
that accessibility of nectar is an important factor when 
considering bee activity and competition between plants. 
Bee 4ctlvlty and Nectar Composition 
Wykee (1952a) offered bees equal volumes of sugar 
solutions of different composition but the same concentration 
and found that sugars which occur In nectar were not equally 
attractive to bees. Consistent preferences were shown for 
solutions in the following descending order? sucrose, glucose, 
maltose, and fructose. Anomalous high preferences were shown 
for sucroee-glucose-fructose solutions. The concentration of 
the solutions appeared to influence the observed preferences. 
She found in laboratory experiments that the relative 
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acceptances of solutions at normal threshold level differed 
from those at higher levels. Thus she concluded that the 
sugar composition of nectar might be a factor influencing 
the visits of bees to flowers. 
Bee Activity and Su^ar Concentration 
Karvin (1933) observed that when bees started gathering 
nectar from locust trees, they continued working on them in 
site of the preponderance of nectar available from tulip 
trees. The sugar concentration of the nectar of tulip trees 
ranged from 15 to 19 per cent and increased to 35 to 36 per 
cent in two days. (Marvin does not mention the sugar concentra¬ 
tion of locust but It is generally in the vicinity of 4-5 to 50 
per cent.) Vanaell (1934) reported that field counts of bee 
visits to blossoms have shown that sugar concentration of the 
nectar Is the chief factor in determining which species or 
variety the honeybee will work most freely for nectar. According 
to Scullen (1940) bees show a decided preference for the more 
concentrated nectars when working In the field. Todd (1941) 
reported that on one occasion, among 10 plum varieties growing side 
by side, the neotar showed a range in average sugar concentration 
of 10 to Z& per cent. The bees were numerous on those varieties 
with the higher sugar concentrations of nectar but scarce or even 
absent from the others. Vansell et, al (1942) stated that 
orange blossom buds copiously secrete nectar which has a range 
of 13 to 17 per cent In sugar concentration. Evaporation 
of water from the nectar results in a concentration from about 
15 to 50 per cent. Bees would not actively collect nectar 
until the sugar concentrations approached or exceeded 30 per 
cent. Butler (1943) found that bees were most numerous on 
those dishes containing the higher of two concentrations of 
sucrose syrup, and that even after all the dishes were refilled 
with syrup of uniform concentration on the following day, this 
difference remained noticeable. Vanaell (1944) believes that 
bee activity might be influenced by the aroma and pH of nectar, 
as well as by Its sugar constituents and concentration. Butler 
(1945) demonstrated that bees work in the greatest numbers on 
those plants with the highest sugar concentration. He also 
found that those plants most advanced in flowering afforded 
the highest sugar concentration of nectar and were selected by 
the bees in preference to plants of the same species with 
recently opened flowers. According to Butler (1945) nectar 
concentration appears to be very largely the species determiner 
and nectar abundance the population determiner. Pederson (195?) 
reported that both in greenhouse and field-grown plants, about 
one-third of the variation in honeybee visitations was found to 
be associated with differences In sugar concentratione of nectar 
from plant to plant. According to Vansell (1959) the activity 
of bees on blossoms of various species is determined by a number 
of factors, one of which is the sweetness of the nectar. Bees 
definitely prefer those plants with the highest sugar concentra¬ 
tion, l.e., bees prefer mustard (60 per cent) to the more 
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abundant supply of orange nectar (25 per cent). Beutler 
(1953) reported that It has been shown that the number of 
foraging bees visiting any one plant species depends on the 
quantity of the nectar the flower secretes. Moreover, a 
highly concentrated sugar solution attracts more bees than a 
more dilute solution. According to Butler (1945), Von Frisch 
demonstrated that as the quantity of the nectar of a given 
species decreases, regardless of Its sugar concentration, so 
do the number of bees which work the blossoms of that species. 
Barth (1953) stated, **Observations indicate that the concen¬ 
tration of sugar In the nectar is not the only important 
factor that determines a flower1s attractiveness to honeybees. 
For example, the observations of bees on blue weed (Schiua 
vulgare L.) and yellow sweet clover (Melllotus officinalis L.) 
growing within twenty feet of each other may be cited. Although 
the average concentration of sweet clover was 62 per cent, the 
majority of the honeybees were working on the blossoms of the 
blue weed that only had an average concentration of 49.2 per 
cent. Similar trends were Indicated at different times during 
the season, alsike clover (Yrlfollua hybrldum L.) with a sugar 
concentration In the nectar of 39.3 per cent proved more 
attractive than common vetch (Viola satlva L.) with an average 
concentration of 44.5 per cent. American basswood (Tula 
suaerlcana L.) with 29.1 per cent, white sweet clover (Melllotug 
alba Besr.) with 24.2 per cent and milkweed (Asclenlae gyrlaoa 
B.) with 23.6 per cent proved more attractive than blrdsfoot 
trefoil (Lotus cornlculatus L.) with a much higher uugar 
concentration in the nectar of 40.S per cent,*1 This would 
indicate that the attractive plants probably had a greater 
volume of nectar, or possibly hadother sugars preferred by 
bees. 
Barth (1953) adds, }*There were instances during this 
investigation when flowers having a high sugar concentration 
In the nectar were more attractive. To illustrate, yellow 
rocket (Barbarea vulgaris K. Br.), with a sugar concentration 
of 54.1 per cent was more attractive to honeybees than the 
following species with a lower sugar concentration: red garden 
raspberry (Hubus td&eus L.) 35*3 per cent, blackcap raspberry 
(H. occidentalism b. ) J1.2 nor cent, highbush blueberry 
(Vacclntum eorymbosum L.) 2?.9 oer cent, and certain apple 
varieties (Pyrus malus L.) such as Winter Banana 22.9 per cent, 
Yellow Delicious 4-9.5 per cent, and Bhode Island Greening with 
45.7 per cent.11 
Since the reports are conflicting in many instances, it 
would appear that the sugar concentration alone does not 
influence bee activity but that volume of nectar and the sugars 
found there should also be considered. 
Bee Activity and Temperature 
Lundle (1925) found that the day’s flights in April began 
between 53*6 and 57.2° F. In May they began at 57.3 to 6o#S° F 
The Internal conditions of the colony govern this temperature, 
somewhat, a strong colony commencing flight at a lower temper¬ 
ature than does a weak one. In June and July the time at 
which the flights commenced was inconsistent, indicating that 
at this time of year, temperature was no longer the most 
Important factor influencing the starting of the day1a flights. 
He also noted that the greatest number of flights were made 
during the main nectar flow even when other conditions were not 
too favorable. This would indicate that nectar flow might 
greatly affect the flight of the bee. 
Generally, the temperature must exceed 55° to initiate 
flights during April and May. 
See Activity and Light 
Baldwin (1921) reported that if bees work on cloudy days, 
they seem to extend their foraging over a longer portion of the 
day. He suggests that the temperature on cloudy days did not 
so soon pass the optimum for nectar secretion. According to 
Brittain (1935) it appears to be true that after a certain 
threshold temperature Is reached, light conditions have a more 
profound influence on flight than temperature. Under normal 
conditions optimum temperature conditions occur later in the 
day than optimum light conditions and morning counts of bees 
regularly gave higher numbers than afternoon counts at a given 
temperature, because of the higher light values existing in the 
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morning hours. Light values, especially the significant ultra-* 
violet, fade out rapidly in the afternoon, though the 
temperature may he stationary or even rising, and the bee counts 
gradually recede with them. Lundie (1925) reported that on 
heavily overcast days the low intensity of the light appeared 
to he the strongest factor inducing the bees to stay in the hive. 
The author has noted reduction in bee numbers on cloudy 
days hut has also seen many actively collecting on the same type 
of day. 
Shifting of Bees 
Vansell (194Gb) noted a shifting of bees from mustard 
in the morning to orange blossom® in the afternoon when the 
mustard nectar became limited and water had evaporated from 
the more protected orange nectary. Littlefield (1941) reported 
that bees worked Dutch clover in addition to sweet clover. 
Mth both plants available, beea would work white clover when 
the humidity was high, then shift to sweet clover when the 
humidity decreased and the temperature became too high for 
white clover*e optimum. Vansell (1943) stated that bees 
deserted plum blossoms for manzanlta at 10 A.M., but returned 
in large numbers to plum in midafternoon when the supply of 
manzanita nectar appeared to be somewhat exhausted. He added 
that plants which bloom simultaneously must compete for insect 
visitors; bees shift from one plant to another in search of 
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nectar having the highest sugar concentration. Kremer (1950) 
made a careful study of the dandelion and Its influence on 
bee activity during the blooming period of apples. He noted 
that on clear, cool mornings at 55° to 65° F., full bioam of 
dandelion occurred and apparently this was the most favorable 
temperature for good nectar secretion, pollen production, and 
bee activity. Numbers of bees, leaving hives, Increased from 
20 to 30 per minute at 50° to 55° F. to 200 bees per minute 
at 60 F. Apple blossoms did not begin to secrete nectar until 
about 65° F. (The author has taken nectar readings from apple 
at 59 F.K On days with rapidly rising temperature, temperature 
of 65° to ?00 F. became favorable for pollen and nectar in both 
species between the hours of 9 to 11 A.M. At higher temperature, 
diminishing nectar flow and closure of the dandelion blossom 
occurred and bee activity was observed to shift rapidly to fruit 
blossoms. Thus on days with rapidly rising temperature, the 
concentration of bee activity for the day is entirely on the 
fruit bloom to the exclusion of the dandelion entirely. On days 
of slowly rising temperature, however, the minimum temperature 
for dehiscence and nectar secretion In fruit bloom is of major 
importance. The temperature for dandelion is considerately below 
that of fruit bloom and become attractive to the bee, perhaps 
for the entire day, to the exclusion of the fruit bloom. On days 
with moderately rising temperature to 70° F. or above by the 
middle of the day, conditions are favorable for pollen and nectar 
44- 
in both apeclee of bloom for several hours. It Is during this 
period when division of bee activity occurs and competition is 
experienced* Singh (1950) noted a shifting of bees from 
dandelion to Brasslea arvensls L. 
Several workers, including Singh, have questioned the 
dally shifting of bees. The general opinion is that an 
individual will collect as long as there is available nectar 
and then remains in the hive until the following day. 
Bee Activity and Wind 
Bark (1929) found that bees made little progress against 
a wind velocity of 15 miles per hour or more, bundle (1925) 
reported that a wind velocity of l6 to 21 miles per hour reduced 
the possible maximum flight by 23.53 per cent. 
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DISCUSSION OF DATA 
Introduction 
Observations, usually consisting of 20 individual 
readings, were made throughout the bloom of particular 
plant species under any conditions where bee® were seen 
foraging. The observation periods ranged from 10 A.K. to 
7:30 P.M., In weather ranging from extremely cloudy and 
cool to sunny and very hot. 
Dandelion 
Nectar samples (Table 1) were collected from dandelion 
(Taraxacum officinal© Weber) growing in the fields on the 
north and east sides of Fernald Hall on the University of 
Massachusetts campus between May 4 and May 19, 1953, inclu¬ 
sively, These data comprise a total of 12 sets of observa¬ 
tions incorporating 264 individual readings. The sugar 
concentration of the nectar ranged from 16 to 6l per cent, the 
daily mean concentration from 19.53 to 55.43 per cent with an 
overall average concentration of 37.63 per cent. These data 
are summarized In the appendix. Sc© Graph 1. Repetition of 
dates denote that more than one observation was mad© on those 
days. 
The first data were taken on May 4, 1953, an<* a mean 
sugar concentration of 35.69 per cent was recorded. On May 6, 
both temperature and relative humidity Increased, and a 
reduction In the sugar concentration occurred. Either the 
increased humidity or the 0.2S inches of rain on May 5 may 
have caused the decrease in concentrations. Bees were rela¬ 
tively scarce during the sampling period although flight 
conditions appeared ideal, suggesting a low volume of availa¬ 
ble nectar. On May 7, a decided increase in relative humidity 
and lower temperature was noted along with a significantly 
reduced sugar concentration. Intermittent rains during the sam¬ 
pling period \mdoubtedly contributed to the dilution of the 
nectar. Bees were very numerous indicating that greater volume 
of nectar may have been the reason for the blossoms’ attract¬ 
iveness. On May 8, both temperature and. relative humidity were 
similar to those of the previous day and yet concentrations 
Increased. On May 8, however, there were 5.6 hours of sunshine 
as compared to 0.2 hours on May 7. The prolonged low intensity 
of sunlight on the 7th probably held evaporation to a minimum 
thus beeping th© nectar diluted. Bees were numerous during the 
sampling period. At 10:10 A.M., on May 9, there was no change 
in temperature but the humidity had decreased and an Increased 
sugar concentration occurred. At 11:4-0 A.M. , the same day, 
Increased concentrations and temperature occurred while relative 
humidity showed a further decline. At 12:30 P.M., on May 10, 
both temperature and humidity had Increased slightly with no 
significant change in concentrations. At 2:30 P.M.t the same 
day, a greater sugar concentration was accompanied with 
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Increased temperature and decreased relative humidity. By 
4s 25 **•*-., the humidity had decreased further with no signifi¬ 
cant change in temperature and the mean sugar concentration 
regained constant. On May 12, lower concentrations occurred 
when temperature had decreased and relative humidity 
Increased. On May 13, with still lower temperature and higher 
humidity, the sugar concentrations were lower. The concen¬ 
trations decreased again on May 19, when a higher temperature 
and lower relative humidity were recorded. Between May 1J and 
May 1,, I.63 Inches of rain fell, This heavy rainfall may have 
been responsible for the lower concentrations during the last 
two observations. Davidson (1922) had reported that a super¬ 
abundance of soil moisture tends to keep the sugar concentra¬ 
tion of nectar low. Another reason might be that sugar may 
be reabsorbed for the developing ovaries after fertilization 
occurs. Probably the heavy rain, however, was the most 
important variable to lower the concentrations to such a degree. 
Following Is the result of statistical analysis of the data 
presented in Table ll 
Relationship of wind velocity, temperature and relative 
humidity to the sugar concentration of dandelion (Taraxacum 
officinale Weber), from Hay 4 to Kay 19, 1953, at Amherst, 
Massachusetts, Based on 12 sets of observations Including 









.6753** . 4566 
Temperature 
•4 .7579* .3360 .3331* 
Relative humidity 
-.6539** -.32S2 
* Significant at 1 per cent level 
** Significant at 5 per cent level 
A study of these values Indicates that there Is a signi¬ 
ficant relationship between each of the physical factors and 
the sugar concentration of nectar. The relationship is positive 
with wind velocity and temperature, negative with relative 
humidity. In other words, a high sugar concentration of nectar 
will usually be associated with a high temperature, high wind 
velocity, and a low relative humidity. 
The multiple correlation Is interpreted as the sura effect 
of the three variables upon the sugar concentration of nectar. 
In this case it Is significant at the 1 per cent level 
indicating that the sura effect of the physical factors greatly 
Influences the sugar concentrations. Although temperature has 
the highest simple correlation value, the beta values Indicate 
^9 
that wind velocity was wst Important during the observations. 
The square of the multiple correlation may be interpreted 
as that percentage of oh&nge explained by the measured factors 
of the environment. Therefore, it is possible to say that 
approximately 73 per cent of the variations in sugar concentra¬ 
tions in dandelions, are caused by changes in temperature, wind 
velocity, and relative humidity; 22 per cent of the variables 
are unexplained. Factors such as soil moisture, soil tempera- 
lure, light intensity and duration, precipitation, etc., would 
fall into this latter category* 
Since great bee activity was usually associated with 
large drops of nectar, volume of nectar is probably one of the 
most important stimuli to flight. 
Conclusions. 
From these statistical data the author concludes that 
temperature, wind velocity, and relative humidity are usually 
the most important physical factors influencing the variations 
in sugar concentrations of nectar from dandelions. The fact 
is not overlooked, howeverr that extremes of these and other 
factors may completely dominate the picture. Excessive soil 
moisture, for example, could probably influence sugar 
concentrations more than all other physical factors combined. 
Nectar volume is probably on© of the most important 
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Nectar sampler (Table 2) were collected from bees on 
Deutzla (Deutzla Xemolnel Hort.)r growing near the northwest 
corner of Fernald Hall on the University of Massachusetts 
campus during May and June, 1953. These data contain 13 sets 
of observations comprised of 857 individual readings. The 
sugar concentrations of nectar ranged between 10 and 57.5 
per cent, the daily mean sugar concentrations between 28.09 
and 51.21 per cent, with an overall average of *1*0.29 per cent. 
These data are summarized in the appendix. See Graph 2. 
Repetition of dates denotes that more than one observation 
wac made on those days. 
The first data were taken on May 19, at 8:35 P.M., and a 
mean sugar concentration of 31.9S per cent was recorded. 
Later in the day, with similar weather conditions, a slight 
increase was noted in the concentrations. In the statistical 
calculations, however, they would round off to the same number 
and should therefore be considered equal. During sampling, in 
the latter part of the day, the Deutzla bush was swarming with 
bees but 60 were required to obtain the readings. This may 
have indicated that the nectar supply had recently failed. 
At 10 A.M., on May 20, no bees were available, but at 1:15 P.M., 
the bush was swarming with bees and most of them were carrying 
large drops of nectar. The mean sugar concentration had 
Increased along with higher temperature and lower humidity. 
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Wind velocity had increased and could have possibly been 
responsible for the rise In concentrations. At 4:15, on Hay 
20, the clouds had cleared away. Both temperature and relative 
humidity had decreased moderately with the mean sugar concen¬ 
tration remaining essentially the same. On May 22, 51 bees 
were killed to obtain 11 readings. The wind was blowing so 
hard, that the bees were having difficulty collecting nectar 
and extremes appeared in the concentrations. The high relative 
humidity probably offset the evaporating effects of the wind, 
hue to the extreme ranges encountered, the author does not 
consider this set of data to be highly significant although 
It was Included In the statistical analysis. On May 25, the 
mean sugar concentration rose again while decreases occurred in 
both temperature and humidity. The lowest mean sugar concen¬ 
tration observed on Beutaia was recorded on May 27, even though 
the temperature, relative humidity, and clear skies might 
Indicate a higher level would probably be encountered. This 
probably resulted because of the 0.S3 Inches of rain that fell 
May 26, which would tend to reduce the sugar concentration 
possibly due to excess soil moisture. On May 29, the mean 
sugar concentration increased substantially but the author feels 
that the increase would have been still higher had not 1.44 
inches of rain fallen during May 26, 2?, and 2S. On May 30, the 
temperature fell and humidity Increased substantially and yet 
the sugar concentration remained about the same as that of the 
previous day. This could possibly be attributed to a decrease 
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In soil moisture since it had not rained in over two days and 
gome of the excess soil moisture could have evaporated. 
Although sugar concentrations were high (44,5 per cent), the 
climatic conditions (cloudy skies, low temperature, and 
fairly high wind velocities) apparently were not favorable for 
bee flight. On June 1, with a higher temperature and lower 
relative humidity, the mean sugar concentration showed a 
substantial increase. During the sampling period, over an hour, 
the bees were very scarce. The bush was beginning to produce 
seed* At 11:15 A.H,, an June 3> temperature, humidity, and 
sugar concentrations all fell* later in the day the temperature 
rose eight degrees Fahrenheit with no change in the relative 
humidity or significant difference in the mean sugar concentra¬ 
tion. Bees were more numerous during the afternoon, probably 
due to the higher temperature. By this time over half of the 
bush had gone to seed. According to Baw (1953) when a flower 
is fertilised, sugar is reabsorbed to aid in the growth and 
development of the ovary. This may have been the case during 
the last day to cause the reduction in the mean sugar 
concentration. 
Following is the result of statistical analysis of the data 
presented In Table 2: 
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Relationship of wind velocity, temperature, and relative 
humidity to the sugar concentration of Deutzta lemolnel Hort., 
from May 19 to June 3, 1953, Amherst, Massachusetts. Based 








Wind velocity .0741 .0379 
Temperature -.1124 
-.1575 .31 &$ 
Relative humidity 
-.2735 -.2962 
Statistical analysis failed to show any correlation between 
any of the physical factors and the sugar concentration of 
nectar. The multiple correlation was extremely low indicating 
that the three measured factors were probably not of great 
Importance during the period of observation. 
Since only 10 per cent of the variations are explained and 
none of the measured factors reached the level of significance, 
factors other than those measured were probably more important 
in influencing the sugar concentration of nectar in Deutzla. 
The rainfall of the month was 6,76 inches compared to the normal 
of 3.60 inches. Thus precipitation would assume a level of 
major importance. During the period of study 2.47 inches of 
rain fell. Such excessive rainfall probably masked the effects 
of the measured physical factors, but this would be difficult to 
assume on the basis of one year's data. 
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Conclusions. 
Rainfall was probably the most Important factor 
Influencing the sugar concentration of nectar in Deutfcia. 
Bee activity aopeared related to nectar volume, since 
large numbers of bees were usually associated with large 
drops of nectar. 
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Yellow sweet Plover 
Nectar samples were collected from bees on fellow sweet 
clover (Melllotus officinalis L.), between June 29 and August 
S, 1953» in Marion, New York, which Is located approximately 
25 miles east-southeast of Rochester and 10 miles south of 
Lake Ontario. The data (Table 3) contain 21 sets of observa¬ 
tions consisting of 411 individual readings. The sugar 
concentrations of the nectar ranged from 17 to 33 per cent, 
the dally mean concentrations between 19.92 and 29.02 per cent, 
with an average of 23.1& per cent. The data are summarized in % 
the appendix, bee Graph Repetition of dates denotes that 
more than one observation was made on those days. 
The first data were taken June 29, at 12535 P.M., and a 
mean sugar concentration of 22.75 per cent was recorded. 
Later the same day, following an increase in temperature and 
a decrease in relative humidity, a greater concentration was 
noted. On June 3$, an Increase occurred in both temperature 
and humidity with no significant change in the concentration. 
High wind velocity may have accelerated the evaporation of 
excess water from the nectaries. Following a decrease in both 
temperature and humidity, the mean sugar concentration increased 
slightly on July 4. The next day, with a higher temperature and 
lower humidity, the concentrations decreased. Temperature was 
rapidly rising and may have been a factor in lowering the sugar 
concentration. During sampling, the author noticed a small 
amount of white sweet clover growing among the yellow sweet 
clover. Bees visiting the white sweet olover did not drift 
hut seemed to actively search for other white sweet olover 
plants to the complete exclusion of the yellow sweet clover. 
On July 6, humidity increased significantly and temperature 
decreased and lower concentrations occurred. On July S, both 
temperature and relative humidity decreased with an increase 
occurring in sugar concentrations. On July 9, a decrease in 
temperature coupled with an increase in relative humidity did 
not alter the mean sugar concentration. The high wind velocity 
may have had an Important influence on this concentration. Bees 
were very numerous during the sampling periods on July & and 9* 
The majority carried copious drops of nectar suggesting an ample 
nectar supply. On July 10, the group of plants from which data 
were collected was cut down. The author then selected another 
group of yellow sweet clover plants growing nearby and sampling 
wag resumed on July 12. Temperature and humidity had increased, 
light intensities were reduced and the sugar concentrations 
declined. The majority of the captured bees carried small drops 
of nectar which may indicate a diminished volume of available 
nectar. Because of the author1s heavy working schedule, 
sampling was discontinued until July IS. On that day temperature 
increased substantially, humidity had decreased, and the concen¬ 
trations were greater. The extreme heat apparently was 
responsible for the reduced bee activity and possibly nectar 
secretion. Littlefield (l9hl) reported that nectar secretion in 
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sweet clover diminished at around 90° F. The pressure of work 
again necessitated postponement of campling. Testing was 
resumed on July 3^. Temperature had decreased and humidity 
increased as compared to the last sampling date, and the sugar 
concentrations were lower. Bees with copious drops of nectar 
were plentiful indicating th&t a great volume of nectar was 
available. On July 31, temperature decreased with no signi¬ 
ficant change in humidity and the mean sugar concentrations 
decreased. The scarcity of bees may have been due to the 
intensity of light encountered at such a late hour. A slight 
increase in temperature and decrease in humidity on August 1, 
at 1*15 were recorded along'with reduced sugar concen¬ 
trations. The heavy overcast present that day may have 
interfered with evaporation. Four hours later, with no change 
of temperature or humidity, concentrations were a little 
higher. Partial clearing of the clouds allowed the sun to 
emerge which may have increased the evaporation rate. Bess 
were more numerous at this time presumably due to the greater 
light Intensity. On August 2, temperature did not change and 
the relative humidity increased. The concentrations were 
slightly higher possibly due to the greater wind velocity. 
Bees suitable for sampling were numerous indicating that a 
large volume of nectar was on hand. An insignifleant decrease 
of temperature but significant decrease of humidity were 
followed by increased sugar concentrations on August 3. During 
(So 
August temperature increased slightly and humidity 
significantly, and the mean sugar concentration was lower* 
B^es were plentiful at this time. On August 7f two sets of 
similar data were recorded. Temperature and relative humidity 
had increased with lower concentrations occurring. The 
evaporating effects of the greater wind velocity were probably 
offset by reduced light Intensity, which also would probably 
interfere with the photosynthetic processes of the plant. 
Bees, once again, were numerous. The last observations were 
made when most of the blossoms had gone to seed on August S. 
Both temperature and humidity had increased slgnlficantly and 
the mean sugar concentration decreased. 
Barth (1953) includes a listing of sugar concentrations 
of nectar, arranged In decreasing order, from the major honey 
plants of New York State. Yellow sweet clover (Melilotus 
offlolnalifl h.). heads the list with an average concentration 
of 62.0 per cent. This mean was determined on the basis of 
two sets of observations consisting of 30 Individual readings. 
The author experimented with the same plant the following year 
about SO miles west-southwest of the location that Barth used, 
and found a mean sugar concentration of 23.IS per cent. The 
highest reading observed was only 33.0 per cent. Since it was 
certain there was no error in plant identification, the author 
concluded that Barth probably recorded his data near the start 
of bloom. Kenayor (1917) h&& stated that younger plants 
6l 
usually secrete mere sugar than older plants, since the 
younger plant Is generally undergoing more active photo- 
synthesis and has greater reserves of food to he secreted In 
the nectar* Correspondence with Barth (1^54-) confirmed the 
author’s conclusions. He reported that he had taken his 
readings when only half of the flowers were in bloom. 
Following Is the statistical analysis of the data 
presented in Table 35 
Relationship of wind velocity, temperature, and relative 
humidity to the sugar concentration of nectar from yellow sweet 
clover (Helilotus officinalis b*). from June 29 to Aug. 9, 1953, 
at Marlon, Mew York. Based on 21 sets of observations 








Wind velocity . 61,80® .7193® 
Temperature . 0694 .2594 .7452* 
Relative humidity -.3394 -.2721 
# Significant at 1 per cent level 
The statistical analysis shows a highly significant 
correlation between wind velocity and the sugar concentration 
of nectar. Hone of the other factors approaches the level of 
6 2 
significance. The multiple correlation value is also highly 
significant but this can be misleading unless one realizes that 
wind’s high beta value Is responsible for it. 
The explained variations amount to only 56 per cent 
indicating that other factors may be of more importance than 
those measured here. 
Unfortunately the author deed not have complete weather 
records for this experiment. 
Conclusions. 
Wind probably does have a great influence on the sugar 
concentration of nectar in yellow sweet clover. The author 
feels that further study Is needed, however, before any real 
conclusions, regarding the Influence of physical factors 
upon the sugar concentration of nectar in yellow sweet clover, 
can be drawn. 
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New England Aster 
Nectar samples were collected from bees on the New 
England aster (Aster novae-angllae L.) growing on the hillside 
behind Mills House on the University of Massachusetts campus 
between Sept. 24 and Oct. 4# 1953* The sugar concentrations 
of the nectar ranged from 15 to J6 per cent, the daily mean 
concentrations between 17.74 and 25.97 per cent, with an 
average of 21.63 per cent. (See Table 4) These data ar© 
summarized in the appendix. See Graph 4. Repetition of dates 
denote that more than one observation was made on those days. 
The first data were taken Sept, 24, 1953> ®**d 9 mean 
sugar concentration of 22.35 per cent was recorded. On Sept. 
25, both temperature and relative humidity had increased and 
a lower sugar concentration occurred. Practically all the 
bees had copious drops of nectar indicating that -a great supply 
of nectar was available. At'noon, on -Sept. 27, temperature and 
humidity had risen further while concentrations were lower. 
Bees with large drops of nectar were scarce indicating that the 
nectar supply was limited. At 2s00 P.M., the same day, tempera¬ 
ture had decreased, humidity had. increased, and slightly lower 
concentrations were encountered. On Sept. 2$, a lower 
temperature and humidity and a higher mean sugar concentration 
were noted. At ls05 P.M., on Sept* 29, although the tempera¬ 
ture remained constant the humidity had increased and higher 
concentrations were recorded. Bees were more numerous than on 
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the day before but the nectar readings were more difficult 
to obtain since few bees carried large drops of nectar. 
This would indicate that the nectar supply was rather depleted. 
By 2:JO P.H*, higher temperature and lower humidity were 
recorded with an increased mean sugar concentration. Bees were 
easily captured at first but with more difficulty later due to 
gusty winds. Host of the bees carried copious drops of nectar 
which could Indicate a large volume of available nectar. On 
Oct. 1, 1:00 P.M., temperature was similar to that of the 
previous day but humidity was considerably lower and a higher 
« * 
mean sugar concentration was recorded. Bees with large drops 
of nectar were fairly abundant. At 2:JO P.M,, the same day, 
with weather conditions unchanged, concentration Increased. 
This may he attributed to longer exposure to the evaporating 
effects of the wind. Bees were very difficult to find. The 
author noticed that bees seemed to disappear about Ji00 P.M,, 
almost every day. Lower light values usually encountered 
about this hour or the shadow of the dormitory which largely 
covered the hillside about this hour, might have Inhibited 
flight. On Oct. 2, humidity had increased with no change in 
temperature and sugar concentrations were lower. Bees were 
very scarce and most of the plants h&d gone to seed indicating 
a very low supply of available nectar. Temperature Increased 
significantly on Oct. 4, while humidity decreased slightly and 
a lower mean sugar concentration was recorded. Almost all of 
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the blossoms had gone to seed and bees were extremely difficult 
to find. The author noted that bees were visiting all avail¬ 
able flowers Indiscriminately, apparently due to the paucity of 
nectar. This was the first time the author saw ^drifting of 
bees.M This condition, however, is probably quite common in 
early spring and late fall when the blossoms available to the 
bees are extremely scarce. 
Following is the result of statistical analysis of the data 
presented in Table 4: 
Relationship of wind velocity, temperature, and relative 
humidity to the sugar concentration of nectar from the Hew 
England aster (Aster novae-angliae L.), from Sept. 24 to. Oct. 4, 
1953, at Amherst, Massachusetts. Based on 11 sets of observa¬ 








Wind velocity .3^4 -.2206 
Temperature . 0646 
-.0373 .2949* 
Relative humidity -.3631* -1.0372 
* Significant at 1 per cent level 
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The statistical analysis shows a highly significant 
inverse relationship between relative humidity and the sugar 
concentration of nectar from the New England aster* The 
multiple correlation is also significant indicating that the 
sum effect is great. It should be noted, however, that the 
major weight is carried by relative humidity*s high beta value 
and is largely responsible for the high multiple correlation. 
The data was reworked several times because the beta value for 
relative humidity was larger than one. After each trial the 
value remained above one and was therefore assumed to be correct. 
Professor Bussell of the Agricultural Economics department could 
offer no explanation for the value and advised me to leave it as 
, , , . ' ~ ' - ' ' V" /; ■■ . • l . 
it was. 
Since $0 per cent of the variations are explained by the 
measured factors, other factors probably are not very Important 
unless extremes occur. 
Conclusions. 
*mmim*mm*m*^*>*mm**» ..mu 
Relative humidity is probably the most important single 
factor influencing the sugar concentration of nectar in the 
New England aster. 
Nect&r volume appears to be the determiner of be® activity 
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beetar samples (Table 5) were collected from bees on the 
swamp aster (Aster gun Ice ua L. ), growing on the hillside 
behind Mills House on the University of Massachusetts campus 
between Sept, 22 and Oct, 1, 1953* These data consist of 12 
sets of observations Including 242 individual readings. The 
sugar concentration of the nectar ranged from 15 to 43 per 
cent, the dally mean concentration from 19.42 to 28.S3 x>or 
cent, with an average of 23.92 per cent. These data are 
glimmertf,ed in the appendix. See Graph 5* Repetition of dates 
denotes that more than one observation was made on those days. 
The first data were taken on Sept. 22, 1953 and a mean 
sugar concentration of 22.31 par cent was recorded. Only 
about one bee in six carried sufficient nectar for readings 
probably due to the high wind velocity which made It difficult 
for the bees to collect nectar. Following a decrease of both 
temperature and humidity on Sept. 23, sugar concentrations 
Increased, The been appeared to be visiting various plants 
without discrimination. This wan apparently due to a small 
supply of nectar since the drops were rather small. On Sept. 24, 
temperature and humidity increased slightly with no change of 
sugar concentrations. Temperature and humidity increased again 
on Sept. 25, and lower sugar concentrations were recorded. 
2:3^ 2*M., the same day, temperature was lower, humidity 
higher and no change occurred in sugar concentrations. Bees 
with large drops of nectar were plentiful indicating a large 
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supply of nectar was available. At 4:10 P.M., the same day, 
a lower ne&n sugar concentration mu recorded when both 
temperature and humidity decreased. With no change in 
temperature and a decrease in humidity on Sept. PS, at noon, 
concentrations increased. At 1:15 P.M., the a&raa day, following 
a slight decrease In humidity, concentrations were higher. The 
increase may have been, due to the longer period the nectar In 
the blossoms was exposed to evaporation. Bees were more 
difficult to find, however, than during the previous sampling 
period. This could Indicate a more limited supply of nectar. 
On Sept* 29, two campling periods showed inslgnlficantly 
0 
increased concentrations. The weather data were similar to 
those of the preceding day. During the first sampling period, 
bees with copious drops of nectar were numerous, but during 
second, both bees and those with large nectar drops were 
difficult to find. This could indicate that the available 
nectar was almost exhausted. On Oct. 1, a significant decrease 
In humidity combined with high winds may have caused the 
Increase in the mean sugar concentration. Bees were scarce and 
moat of the blossoms had gone to seed. A depleted nectar supply 
was probably the cause of decreased bee activity. 
Following is the result of statistical analysis of the data 
presented in Table 5? 
n 
Relationship of wind velocity, temperature, and relative 
humidity to the sugar concentration of nectar from the swamp 
> 
aster (Aster ounloeus L.). from Sept* 22 to Dot. 1, 1953, at 
Amherst, Massachusetts. Based on 12 sets of observations 











Temperature .0696 . 1950 .902$* 
Relative humidity ~.$ox6* 
-.971!!-® 
* Significant at 1 per cent level 
Results similar to thorn of the Hew England aster data 
were found by statistical analysis. These data indicate that 
relative humidity Is probably the most important single factor 
Influencing the sugar concentration of nectar in swamp asters. 
Even though the multiple correlation is also highly significant, 
suggesting that the sum affects of the three variables is great, 
it should be noted that relative humidity1 s beta value is 
responsible for the high value of the multiple correlation. 
Approximately 12 per cent of the variables remain unex¬ 
plained strongly indicating that their total effect on the sugar 
concentration of nectar in the swamp aster Is not normally 
significant. 
12 
Since the greatest numbers of bees were usually 
associated with lower concentrations, activity was probably 
due to large supplies of nectar rather than to greater sugar 
concentrations. 
Conclusions 
Relative humidity Is probably the most Important single 
factor Influencing the sugar concentration of nectar in the 
gswarap aster. Excess precipitation could possibly mask the 
effects of relative humidity. 
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A few scattered observations were recorded from the 
following plants: 
Japanese barberry (Berberis thumbergl DC.) 
Norway maple (Acer olatanoldes L.) 
Apole varieties (Pyrua raalua L.) 
Milkweed (Asplenias gyrlaca L.) 
These data are presented in the appendix but they will 




1. The sugar concentration of nectar from dandelion 
(Taraxacum officinale Weber), ranged from 16 to 6l 
per cent with a mean of 37.S3 per cent. 
2. The sugar concentration of Deutzla (Deutzla lemolnel 
Hort.), ranged between 10 and 57*5 per cent with a 
mean of 40.29 per cent. 
3. The sugar concentration of nectar from yellow sweet 
clover (MelUotus officinalis L.). ranged between 
17.0 and 33.O per cent with a mean of 23.IS per cent. 
4. The sugar concentration of nectar from the New England 
aster (Aster novae-angllae L.). ranged between 15.0 
and 36.0 per cent with a mean of 21.63 per cent. 
5. The sugar concentration of nectar from the swamp aster 
(Aster puniceus L.), ranged from 15.0 to 43.0 per cent 
with a mean of 23.92 per cent. 
6. When significant correlations occurred, between the 
climatic conditions and the sugar concentration of 
nectar, the trend was similar to that of other workers. 
7. The relationship of relative humidity to the sugar 
concentration of nectar was always Inverse, whether or 
not they reached the level of significance. 
5. Temperature usually showed a direct relationship with 
the sugar concentration of nectar, but exhibited an 
inverse relationship in Deutzla and the New England 
aster. In both cases the value was so low that it was 
most probably due to chance. 
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9. The response to atmospheric conditions ms not the 
same In all plants under observation. 
a. The sugar concentration of nectar in dandelion was 
closely associated with temperature, relative 
humidity, and wind velocity. 
b. The sugar concentration of nectar in the asters 
was closely associated only with the relative humidity. 
c. The sugar concentration of nectar in yellow sweet 
clover was correlated only with the wind velocity. 
d. The sugar concentration of nectar in Deutxia did not 
exhibit correlations with any of the measured physical 
factors but is probably associated with precipitation. 
10. The degree of response is not the same In the plants 
under observation. 
a. The influence of relative humidity on the sugar 
concentration of nectar decreased in the following 
order: New England aster, swamp aster, dandelion, 
yellow sweet clover, and Deutsla. 
b. The effects of wind velocity were greater in the 
dandelion than in yellow sweet clover. Its influence 
on the other plants was negligible. 




v study was made to determine if certain physical 
factors (wind velocity, temperature, and relative humidity) 
influenced the sugar concentration of nectar. Bees were 
caotured while feeding on particular plant species and. 
killed in cyanide Jar®. The head of the bee was cut off 
and the nectar was extracted by gently squeezing the abdo¬ 
men and thorax. The exuded drop was placed on the pries 
of a Bausch and Lorab Hand Refractcm©ter which was used to 
determine the sugar concentration of the nectar. Each 
observation usually consisted of readings from 20 individual 
drops of nectar. The nectar samples were collected as often 
as possible from the following five plants through the period 
of their bloom: 
1. Dandelion (Taraxacum officinale Weber) 
2. Deutzla (Deutzia lemolnel Hort.) 
3. Yellow sweet clover (Melilotue officinalis L.) 
New England aster (Aster novae-angllae L.) 
5* Swamp aster (Aster punlceus L.) 
Records were kept of the sugar concentration of nectar, 
temperature, relative humidity, wind velocity, and general 
weather conditions. The data were statistically analyzed 
and it was found that the sugar concentration of nectar in 
dandelion was closely associated with temperature, relative 
JS 
humidity, and wind velocity - In the asters only to the 
relative humidity, in yellow sweet clover only to the 
wind velocity, and in the DexxtzXa to none of the measured 
physical factors but possibly to precipitation. 
In general, great numbers of bee® were usually 
i 
associated with large drops of nectar, indicating that 
the volume of nectar is possibly a great stimulus for be© 
activity. 
On the basis of the literature review, it appears, 
generally speaking, that the factors favorable for nectar 
secretion are: a large range in dally temperatures, daylight 
temperatures between 70° and 90° F., soil temperatures of 
6o° to S0° F., a high relative humidity, sufficient soil 
moisture and long hours of sunlight. For the most part, 
these factors, except for high relative humidity, would be 
favorable for high sugar concentrations in the nectars. Wind 
might also be added in as an important factor. 
The attraction of bees to certain flowers is probably 
due to the volume of the nectar, the bees* preferences for 
the sugar composing the nectar and the sugar concentration of 
the nectar. The structure of the flower and the rate of 
nectar secretion may also be of importance. 
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€. Yellow sweet clover 
1). Dew England aster 
E. Swamp aster 
F. Miscellaneous 
3. Statistical calculations 
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Graph 1 
temperature, relative humidity and mean sugar concentrations 
from.dandelion (Taraxacum officinale Weber) 
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May 4, 1953 
Time - 12:45-1:4.0 m 
wind - 0-4 miles per hour 
Temperature - 68 degrees F. 
Relative humidity - 34 per cent 
weather - few scattered clouds; winds gusty 
4o.o 43.5 37.5 35.0 37.5 
40.5 *1-6.0 34.5 37.0 40.5 
33.0 4-1.5 34.0 33-5 34.0 
39.0 36.5 32.0 32.5 40.5 
Total readings - 20; range - 32-41.5; average 35.S9 
May 6, 1953 
Time - 2:30-3:50 PM 
Wind - 0-4 miles per hour 
Temperature - 75 degrees F. 
Relative humidity - 44 per cent 
Weather - hazy, humid and hot 
21$. 0 23.0 26.5 29.0 25.0 
31.5 26. 0 37.0 25.0 25.0 
34.0 33-5 3^.5 22.5 32.0 
31.0 26.0 27.5 25.0 
Total readings - 19; range 
- 25-37; average - 29.36 
The bees were rather scarce and the wind began 
pick up towards the end of the readings. This probably 
interfered with their flight. 
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Hay 7, 1953 
Time - 1:15-1:14-5 pm 
Wind - 0-4- ralles per hour 
Temperature - 69 degrees F. 
Relative humidity - 51 per cent 
Weather - overcast and humid; a few raindrops 
21.0 16.0 19.0 20.0 17.5 
IS.5 21.5 20.0 19.5 19.0 
, 18.0 21.0 20.5 23.0 is. 5 
19.0 17.5 IS. 0 20.5 21.0 
' 21.0 20.0 
Total reartlng8 - 22; range 
- 16-23; average 
- 19.5** 
The bees were very plentiful and the nectar was clear 
although most of them were covered with pollen due to the 
humid conditions. 
9^ 
Hay 3, 1953 
Time - 12:20-12:55 PH 
Wind - 0-4 miles per hour 
Temperature - 6S degrees F. 
Relative humidity - 52 per cent 
Weather - overcast with Intermittent sun; humid 
31.0 
* 
27.0 31.0 35.5 29.0 
IS.5 26.0 25.5 21.0 20.0 
27.5 19.0 23.5 20.5 25.5 
20.0 22.0 19.0 24.0 19.5 
Total readings - 20; rang© - IS.5-35- 5; average - 24.25 
Many of the bees were covered with pollen again due 
to the high humidity. Many of them looked sick and had 
to discard about half of them. 
May 9, 1953 
Time - 10:10-10:50 AM 
Wind - 0-4 miles per hour 
Temperature - 68 degrees F. 
Relative humidity - 71 per cent 
Weather - cloudy and warm; hot sun 
29.0 3S.0 30.0 33.0 37.0 
39.0 39.0 34.0 31.0 33.0 
37.5 3^.0 37.0 33.0 31.0 
36.0 33.0 30.0 30.5 3^.5 
35.0 23.0 29.5 29.0 
Total readings - 24; range - 25—56; average 
- 3^.0 
May 9, 1953 
Tim© - 11:4-0 AH - 13:20 PM 
wind - 4—7 miles per hour 
Temperature - 73 degrees F. 
Relative humidity - 53 per cent 
Weather - scattered clouds; hot sun 
51.0 55.5 49.0 55.5 52.0 
49.5 4S.5 50.0 56.5 50.5 
49.0 53.0 52.0 54.5 49.0 
54.0 55.5 56.0 53.0 52.5 
52.0 52.5 54.0 
Total readings - 23; range 
- 4-S.5-56.5j average - 52 
Kay 10, 1953 • 
Time - 12:30-1:00 PM 
Wind - 4—7 miles oer hour 
Temperature - 50 degrees F. 
Relative humidity - 57 per cent 
Weather - sunny and hot 
50.0 47.5 50.5 50.5 50.0 
52.0 53.0 54.0 53.5 47.0 
50.0 51.5 52.0 49.0 53.5 
50.5 53.0 47.0 53.0 56.5 
5^.5 56.0 51.0 51.0 
Total readings - 24-; range 
- 47-50; average 
- 51.52 
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May 10, 1953 
Time - 3:30-3:00 PM 
Wind - 4-7 miles per hour 
Temperature - S6 degrees F. 
Relative humidity 
- 36 per cent 
Weather - sunny and hot 
52.5 60.0 49.0 49.0 57.5 
57.5 50.0 54.0 59.0 5S.0 
53.0 54.5 57.5 60.0 51.5 
54.5 57.5 55.5 53.0 54.5 
57.5 59.0 
Total readings - 33; range - 49-60; average - 55.43 
May 10, 1953 
f\ae - 55 PM 
Wind - 0-4 miles per hour 
Temperature - SJ degrees F. 
Relative humidity - 2S per cent 
Weather - sunny and hot 
51.0 56.0 52.0 60.0* 60.0* 
59.5 57.5 51.5 54.0 57.5 
55.0 51.5 55.5 57.5 51.0 
51.0 55.0 57.0 52.5 56.0 
56.0 60.0 
* These readings were actually slightly over 60 but they could 
not be read accurately since the scale only measures to 
60 per cent 
Total readings - 33; range - 51-6l*; average - 55.40 
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May X2t 1953 
Time - 12:15-12:50 PM 
wind - 0-4 mile© per hour 
Temperature - 7S degrees F. 
Relative humidity 
- 52 per cent 
Weather - sunny and hot 
46.0 44.0 47.5 43.0 46.0 
4^.5 50.5 45.0 51.5 41.0 
51.5 41.0 49.0 45.5 52.0 
52.0 43.5 45.0 49.5 54.0 
. 50.0 
Total readings - 21; range $ t pMp {._! 1 03
 
average - 47.43 
May IS, 1953 
Time - 1:10-1:40 PM 
Wind - 0-4 miles per hour 
Temperature - 73 degrees F. 
Relative humidity ‘ - 73 per cent 
Weather - slightly cloudy 
23.0 27.0 31.0 2S. 0 25.0 
17.5 30.0 30.5 22.0 29.0 
27.5 29.0 23.5 25.0 26.5 
23.5 29.0 27.0 23.5 23.0 
25.0 29.0 23.0 29.0 
Total readings - 24; range 
- 17.5-31 ; average - 25.10 
May 19, 1953 
Time - 12:05-12:55 PM 
Wind - 0-4 miles per hour 
Temperature - 75 degrees F. 
Relative humidity - 54 per cent 
Weather - hazy and hot 
26.0 26.0 22.0 22.0 23.0 
25.0 23.0 30.5 24.0 22.5 
21.5 21.0 23.0 24.0 24.5 
23.0 21.0 23.0 23.5 10.0 
23.0 22.0 27.5 
Total readings - 23; range 
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May 19, 1953 
Time - 2:35-3:05 PM 
Wind - 4-7 nilies per hour 
Temperature - 75 degree® F. 
Relative humidity 
- 50 per cent 
Weather - hazy 
3^.0 22.0 31.0 24.0 26.0 
26.0 29.0 22.0 23.0 35.0 
3^.0 31.5 33.0 33.5 3S.0 
32.0 39.0 34.0 32.3 3^.0 
37.o 33.0 
Total readings - 22; range 
- 22-39; average - 31.93 
May 19, 1953 
Time - 4:00-4:45 
Wind - 0-4 miles per hour 
Temperature - 76 degrees F. 
Relative humidity - 51 per cent 
Weather - hazy 
32.0 32.0 23.O 31.3 4o.5 
36.5 34.0 26.0 36.0 36.5 
29.0 28.0 33.0 31.0 35.5 
28.0 30.0 35.0 35.5 30.0 
33-5 34.0 37.5 29.5 3M 
Total readings - 25; range - 23-40.5; average 
- 32. 
The bees were swarming over the Deutzla but still 
had to kill about 60 of them to get the readings. 
101 
May 20, 1953 
Time - 1:15-1:4-0 pm 
Wind - 0-4 miles per hour 
Temperature - 78 degrees F. 
Relative humidity — 49 per cent 
Weather - slightly cloudy 
36.5 29.5 32.5 3^,5 23.5 
34.5 36.5 37.0 40.0 41.5 
32.0 36.0 40.5 3s. 0 47.0 
42.5 44.0 44.0 32.0 33.5 
44.0 46.5 
Total readings - 22; range 
- 28.5-47; average 
- 33. 
At this hour the bush was swarming with bees and most 
of them were carrying nectar. At ten In the morning I 
could not find bees here. 
May 20, 1953 
Time - 3:04-3:28 pm 
Wind - 4-12 miles per hour 
Temperature - 79 degrees F. 
Relative humidity - 53 per cent 
Weather - slightly cloudy 
44.0 39.5 39.0 46.0 43.5 
49.5 36.0 37.0 43.0 44.5 
39.0 4l.o 4o.o 50.0 4g.o 
41.5 44.0 46.5 43.0 39.5 
42.0 49.0 
Total readings - 
* 
22; range 
- 36-50; average 42.97 
102 
May 20, 1953 
Time - 5:15-5:45 PM 
Wind - 4-12 miles per hour 
Temperature - 76 degrees F. 
Relative humidity — 47 per cent 
Weather - sunny and hot 
46.5 3S.0 41.0 46.5 41.5 
37.5 39.0 39.0 42.5 41.5 
47.0 50.0 4i.o 34.0 46.0 
49.0 42.0 4g.o 43.0 37.5 
Total readings - 20; range 
- 34-50; average 
- 42.52 
Kay 22, 1953 
Time - 11:07-12:00 AM 
Wind - 13-24 miles per hour 
Temperature - 67 degrees F. 
Relative humidity* - • 6l oer 
ft cent 
’Weather - cloudy and windy* 
14.0 13.0 54.5 27.0 25.0 
19.0 35.0 3S.5 42.0 32.5 
44.0 
Total readings - 11; range - 13-.54.5; average - 31.32 
Fifty-one bees were killed to get these eleven readings. 
The wind was blowing so hard that the bees were having 
trouble hanging on to the blossoms long enough to get a load 
of nectar. 
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May 25, 1953 
Time - 10:07-10:30 AM 
Wind - 0-4 miles per hour 
Temperature - 65 degrees F. 
Relative humidity - 5^ per cent 
Weather - m*nny and clear 
39.0 43.0 45.0 44.5 47.5 
40.5 43.0 47.0 41.0 46.0 
4 6.5 50.0 42.0 49.0 49.0 
52.0 44.5 46.0 50.0 45.5 
43.0 
Total readings - 21; range - 39-52; average - 46.33 
May 27, 1953 
Time - 11:20-12:00 AM 
Wind - 0-4 miles per hour 
Temperature - 65 degrees F. 1 
Relative humidity ■ - 50 per cent 
Weather - clear 
15.5 13.0 10.0 21.0 15.0 
33.5 IS. 0 22.0 27.0 29.0 
25.0 20.0 20.0 22.5 22.0 
22.5 41.0 23.0 24.5 13.5 
21.0 
Total readings - 21; range - 10-41; average - 22.09 
Hay 29, 1953 
Time - 4:20-4:27 ?M 
VilnA - 4—12 miles per hour 
Temperature - 65 degrees F. 
Relative humidity 
- 34 per cent 












 41.5 43.5 
43.0 39.5 44.5 37.0 46.0 
42.0 45.0 43.0 45.0 44.0 
47.0 45.0 49.5 40.0 4o.o 
41.0 
Total readings - 21; range - 37-49 
• 5; average - Mi*. 14 
Hay 30, 1953 
Time - 1:10-2:00 PM 
Wind - S-12 miles per hour 
Temperature - 57 degrees F. 
Relative humidity 
- 67 per cent 
Weather - cloudy and cool 
36.0 4o.o 44.0 51.0 49.0 
49.0 45.0 46.5 4o.o 
Total readings - 9 ; range - 36-51• average 
- 44.50 
Although the sugar concentrations were obviously high, 
the climatic conditions were not conducive for bee flight 
and hence I coulA not get more complete data for lack of bees. 
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June 1, 1953 
Time - 11 AM-12:05 PM 
Wind - 0-4 miles per hour 
Temperature - 73 degrees F. 
Relative humidity - 42 per cent 
Weather - clear and sunny 
51.0 53.0 43.5 51.0 52.5 
50.0 51.5 46.0 55.0 53-5 
57.5 52.0 51.0 50.0 52.5 
50.0 46.0 51.0 47.0 51.0 
Total readings - • 20; range 
- 46-57.5; average - 51 
Bees were scarce. The bush Is now starting to go to 
seed* 
June 3, 1953 
Time - 11:15 AM - 12:05 PM 
wind - $-12 miles per hour 
Temperature - 63 degrees F. 
Relative humidity - 33 per cent 
Weather - dear and sunny 
40.5 45.5 41.0 41.5 47.0 
47.5 4l.o 46.5 46.0 43.0 
47.5 46.0 46.5 46.5 4o.o 
42.5 41.0 49.0 42.5 46.0 
47.5 
Total readings - 21; range — 4o. 5** 49 ; average - 44.67 
Few bees available. Half of the blossoms have now 
gone to seed. 
107 
Graph 3 
{Temperature, relative humidity and mean sugar concentrations 
from yellow sweet clover (I.Ieliotus officinalis L.) 
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June 3, 1953 
Time - 4s 15-4-5 50 PM 
Wind - 5-12 miles per hour 
Temperature - 71 degrees F. 
Relative humidity - 3^ Per cent 
Weather - clear 
45.5 43.5 43.5 48.5 4S.0 
35.5 43.5 42.5 41.5 42.5 
46.5 43.0 47.0 3S.0 50.5 
46.5 49.0 45.0 44.0 41.0 
42.0 
Total readings - 21; range - 35-50; average - 44.29 
The bees were more numerous on the bush than during 
the morning counts 
C. Sweet Clover 
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June 20, 1953 
Time - 12;35-1:05 ?M 
Wind — 8—12 miles per hour 
Temperature - 76 degrees P. 
Relative humidity 
- 66 per cent 
Weather - clear 
31.0 21.0 22.0 21.0 20.5 
19.0 23.0 24.0 20.0 21.5 
27.0 21.0 25*0 22.0 23.0 
26.0 22.0 23.5 24.0 24.0 
22.0 23.0 
Total readings - 22; range 
- 19-2S* average 22.75 
June 29, 1953 
Time - 4;35-4:50 PM 
Wind - 0-4 milee per hour 
Temperature - 79 degrees F. 
Relative humidity — 46 per cent 
Weather - clear 
22.0 27.0 28.0 26.0 25.0 
28.0 27.5 30.0 29.0 27.0 
28.5 23.0 27.0 27.0 27.0 
37.5 28.0 28.0 27.0 29.0 
26.5 23.0 
Total readings - 22; range - 22-30; average - 27.09 
I 
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June 30, 1953 
Time - It00-1:20 PM 
Wind - &-1J? miles per hour 
Temperature - 85 degrees F. 
Relative humidity - £>2 per oent 
Weather - cloudy 
30.0 27.5 27.5 27.0 23.O 
28.0 27.5 25.5 27.0 29.0 
* 29.0 24.5 29.5 2().0 27.0 
27.0 27.0 31.0 29.5 2S.5 
29.0 25.0 1 
Total readings - 22; range - 23-3I; average - 27.50 
July 4, 1953 
Tim© - 2:30-3:00 PM 
Wind - 0-4 miles per hour 
Temperature - 75 degrees F. 
Relative humidity - 47 per cent 
Weather « clear 
as. 5 30.0 31.5 33.0 31.0 
31.5 22.0 26.0 32.0 30.5 
27.0 22.5 27.0 27.5 29.0 
30.0 23.0 28.0 30.0 31.0 
29.5 32.0 
Total readings - 22; range - 22*5-33: average - 29*02 
no 
June 5# 1953 
Time - 123 00-12:25 PM 
Wind - 3-12 failes per hour 
Temperature - 37 degrees F. 
Relative huraldlty 
- 42 per cent 
Weather - clear 
22.5 25.0 27.0 25.0 29.0 
29.0 25.0 25.0 27.0 23.0 
3*4-. 0 31.0 30.0 29.5 3^.0 






Total readings - 23; range 
- 22.5-32; average - 27, 
Have noticed white sweet clover growing between large 
clumps of yellow sweet clover* Noticed that the bees 
visiting white sweet clover stuck with it even though the 
yellow sweet clover was all about them and about five times 
as plentiful 
July 6, 1953 
Time - 6:15-6:30 PM 
Wind - 4^-7 miles per hour 
Temperature - 30 degrees F. 
Relative humidity - 71 per cent 
Weather - cloudy 
23.0 23.0 21.5 19.5 23.O 
22.0 24.5 19.0 23.O 22.0 
23.0 23.5 22.0 20.5 22.0 
21.0 23.5 24.0 24.5 21.0 
Total readings - 21; range 
- 19-25; average - 22.41 
Ill 
July S# 1953 
Time - 3:40-4:00 PM 
Wind - 0-4 miles per hour 
Temperature - ?4 degrees F. 
Relative humidity - 50 per cent 
Weather - clear 
25.0 24.0 29.0 25.0 25.0 
25.0 23.0 27.0 22.5 27.5 
25.5 28 • 0 26.0 20.0 24.0 
26.0 25.0 27.0 26.0 25.5 
Total readings - 20; range 
— 23—29; average 
- 25.55 
July 9, 1953 
Tim© - 5•30-5 * 45 PM 
Wind - 17-25 miles per hour 
Temperature - 66 degrees F. 
Relative humidity - 56 per cent 
'Weather - clear 
29.0 27.0 24.5 22.0 25.0 
' 25.5 23.0 27.5 25.0 25.0 
25.5 25.5 29.0 25.0 25.5 
22.0 25.5 2f-.0 26.0 27.5 
Total read Inga - 20; range - 22-29; average 25.55 
The bees were extremely plentiful yesterday and today 
as indicated by the short collecting time. 
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July 12,1953 
Time - 12:30-1:15 PH 
Wind - 0-3 miles per hour 
Temperature - 74 degrees F. 
Relative humidity - 69 per cent 
Weather - heavy overcast 
19.0 20.0 17.5 25.0 22.5 
17.5 24.0 21.0 19.0 21.0 
17.0 22.0 17.5 
Total readings - 13; range 
- 17-25; ave rage - 20.: 
The majority of the beee were carrying email drops of 
nectar and they were discarded. The regular stand of sweet 
clover was cut down two days ago. 
July 16, 1953 
Time 3:50 PH 
Wind - 0-3 miles per hour 
Temperature - 93 degrees F. 
Relative humidity - 43 per cent 
Weather - clear and very hot 
31.5 30.0 2S.0 30.O 
Total readings - 4; range - 20-30; average 24.57 
The bees were exceedingly scarce today, no doubt due to 
the very high temperature. It must have been well up to 100 
degrees F. In the sunlight. 
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July 30, 1953 
Time - 5*. 30-6j 00 PM 
Wind - 7-12 miles per hour 
Temperature - 79 decrees F. 
Relative humidity - 53 Per cent 
Weather - cloudy 
21.0 22.0 20.0 20.5 22.5 
21.0 25.0 25.0 22.0 23.0 
24-. 0 21.5 23.0 24.0 21.0 
24.5 22.5 22.0 20.0 22.5 
25.0 24.0 
Total readings - 22; range — 80-25 ; average - 22.54 
The bees were very plentiful today and most of them 
carried readable drops of nectar. 
' 
. - vs-: ; '4 ‘ , • ";'V v- \ y ’V,. V 
July 31, 1053 
' 
Time - 7:00-7:30 
Wind - 7-12 miles per hour 
Temperature - 71 degrees F. f
Relative humidity - 52 per cent 
Weather - cloudy 
20.5 31.0 21.5 20.5 16.5 
21.5 22.0 23.0 20.5 21.0 
22.0 
Total readings - 11; range 13.5-21; average 22.00 
The bees were very scarce at this hour f no doubt due 
to the lower Intensity of sunlight. The sun's rays are 
coming In quite diagonally. 
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August 1# 1953 
Time - 1:15-1:45 PH 
wind - 0-4 miles per hour 
Temperature - 73 degrees F. 
Relative humidity - 49 per cent 
Weather - heavy overcast 
20.0 20.5 20.0 IS.5 20.5 
20.5 19.0 13.5 22.0 17.5 
20.5 21.0 20.0 21.0 21.5 
21.0 21.0 1 s. 0 is.5 19.0 
Total readings - 20; range - 13-22; * 19.92 
August lf 1953 
Sisae - 5: C0-5s 20 PM 
Wind - 0-4 miles per hour 
Temperature - 73 per cent 
Relative humidity - 49 per cent 
Weather - cloudy 
19.0 21.0 23.0 22.5 20.0 
19.0 22.0 22.0 19.5 24.0 
19.0 19.5 20.5 19.5 20.0 
24.5 20.0 24-. 0 20.0 21.5 
Total readings - 20; range 
- 19-24.5; average - 21.02 
The bees were more numerous than the previous reading 
today probably due to the partial clearing. 
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August 2, 1953 
Time 3:45-4:15 PM 
Wind - 13-1& miles per hour 
Temperature - 73 degrees F. 
Relative humidity - 57 per cent 
Weather - partly cloudy 
22.5 24.0 24.0 24*0 22.0 
26.5 22.0 24.5 20*0 20.0 
23.5 21.0 24.0 20.0 25.0 
20.5 21*0 23.5 23.5 20.0 
total readings - 20; range - 20-26. 5| average 
- 22.57 
Even with a fairly strong wind the bees were rather 
easy to catch. 
August 3, 1953 
Time - 5:00-5:35 PM 
Wind - 4-3 miles per hour 
Temperature - 72 degrees F. 
Relative humidity - 36 per 
Weather - partly cloudy 
cent 
25.0 26.5 20.0 27.0 20.0 
26.5 29.0 25.0 29.0 26.0 
30.0 26.5 21.0 26.0 26.0 
27.5 24.0 26.0 23.5 24.. 0 
Total readings - 20; range - 20-30; average 25.42 
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August 5, 1953 
Tim© - 6:15-6:50 PM 
wind - 0-4 mile© per hour 
Temperature - 75 degrees F, 
Relative humidity - 53 per cent 
Weather - clear 
20,5 20.5 22.5 20.0 22.5 
20.0 22.5 22.5 22.0 13.0 
19-0 1S.0 22.0 20. <3 21.0 
16.5 22.5 17.5 17.5 19.0 
Total readings - 20; rang© - 17,5-22*5; average - 20,32 
Th© bees were very plentiful today. 
August 6, 1953 
Time - 5:20-5;50 PM 
Wind - &~12 miles per hour 
Temperature - 72 degrees F, 
Relative humidity - 47 per cent 
Weather - clear 
29.0 27.0 21.0 26.0 25.0 
26.5 26.0 21.0 20.0 29.0 
29.0 24. 0 23.0 26.0 25.0 
27.5 24.0 26.5 26.5 20.0 
readings - 20; range - 20-29; average - 25.50 
Th© bees were very plentiful again today. 
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August 7, 1953 
Time - 11:20-11:50 AM 
Wind - 13-lS miles per hour 
Temperature - 77 degrees F. 
Relative humidity 
- 59 per cent 
Weather - h&sy 
22.0 23.0 19.0 21.0 21.0 
22.0 22.0 21.0 22.0 20.0 
19.5 24.5 20.0 20.0 20.0 
19.5 20.0 20.5 21.0 20.0 
Total readings - 20; range - 19-24-. 5; average - 20.95 
The bees were very plentiful even with a fairly strong 
breese blowing. 
August 7, 1953 
Time - 5?10-5:50 PM 
Wind - &-12 miles per hour 
Temperature - ?4 degrees f. 
Relative humidity - 60 per cent 
Weather - overcast 
19.5 23.5 20.5 22.0 23.5 
21.0 21.0 23.0 23.0 21.0 
21.0 21.0 21.0 23.0 20.0 
22.0 21.0 22.0 22.0 25.0 
Total readings - 20; range - 19.5-25.0; average - 21.32 
There were still many bees about, as there were 
earlier In the day. 
August S, 1953 
Time - IU30 AM - 12:05 PM 
Wind - 0-4 milea per hour 
Temperature - 81 degrees F. 
Relative humidity - 72 per cent 
Weather - cloudy and humid 
16.0 20.5 20.0 21.0 20.0 
20.5 21.0 19.0 20.0 19.0 
20.0 19.0 20.5 21.5 21.0 
21.0 20.5 20.5 21.0 20.0 
19.0 21.0 
Total readings - 22; range 




±empep?ature, relative liquidity and raean sugar concentrations 
from New England aster'(Aster novae-angliae L.) 
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P. New England Aster 
September 24, 1953 
Time - 1:00-2:45 PM 
Wind - 4-7 miles per hour 
Temperature - 64 degrees F. 
Relative humidity - 44 per cent 
Weather - clear 
25.0 20.0 22.5 22.0 26.5 
22.5 22.5 22.0 21.0 20.0 
22.0 26.5 22.0 20.5 23.0 
20.0 21.0 21 • 0 21.0 26.0 
Total readings - 20; range - 20-26.5 ; average 
— 22. 
Frost last night. 
September 25, 1953 
Time - 12:50-1; 35 PM 
Wind - S-12 miles per hour 
Temperature - 70 degrees F. 
Relative humidity - 55 per cent 
Weather - scattered clouds 
15.0 16.0 17.0 17.0 IS. 0 
15.5 19.5 16.0 19.5 20.0 
17.0 20.0 20.0 22.0 17.5 
16.5 13.0 23.0 20.0 1S.0 
20.5 lg.O 19.0 19.5 13.5 
17.5 19.0 19.0 17.0 15.0 
Total readings - 31; range 
- 15-23; average - 13.32 
Practically all the bees had nectar counts. 
19. 
September 27, 1953 
Time - 12:00-1:30 PH 
Wind - 4-7 miles per hour 
Temperature - 7& degrees F. 
Relative humidity - 63 per cent 
Weather - hazy and hot 
1S.0 20.0 22.0 IS. 5 is.o 
1S.0 21.0 19.0 16.5 16.5 
16.5 16.5 16.5 15.0 20.0 
15.0 18;5 IS. 0 19.0 21.0 
20.0 22.0 23* 0 16.0 13.5 
13.0 
Total readings - 26; range 
- 15— 22; average - IS.46 
September 27, 1953 
Time - 3:00-3:20 PM 
Wind - 0-4 miles per hour 
Temperature - 75 degrees F. 
Relative humidity - 73 per cent 
Weather - hazy 
IS.O 19.0 17.0 IS.O 1S.0 
16.0 17.5 l6,0 1S.0 17.5 
16.0 1S.0 15.0 16.0 25.0 
17.0 1S.0 16.0 1^.5 22.0 
15.0 17.0 1S.0 17.5 19.5 
Total readings - 25; range - 15-25; average - 17.74- 
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September 23, 1953 
Time - 12:4-0-1:35 PM 
Wind - 3-12 miles per hour 
Temperature - 73 degrees F. 
Relative humidity 
- 39 per cent 
Weather - clear 
22.0 22.0 20.0 29.0 21.5 
20.0 20.0 22.0 21.0 25.0 
23.0 22.5 20.0 13.0 12.0 
24.0 21.5 21.0 26.0 23.0 
24.0 21.0 21.0 23.O 
Total readings - 24-; range 
— 13—29; average — 22.02 
September 29, 1953 
Time - 1:05-1:4-0 PM 
Wind - 0—4- miles per hour 
Temperature - 73 degrees F. 
Relative humidity - 4-2 per cent 
Weather - clear 
13.0 19.0 22.0 23.0 21.0 
20.0 22.5 23.0 13.0 26.0 
20.0 19.0 23.0 23.0 22.5 
23.0 19.5 25.0 23.5 27.0 
20.0 
Total readings - 21; range - 13-27; average - 21.SI 
The readings were more difficult to get than 
yesterday even though there were more bees. Mot many of 
them appeared to have nectar. 
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September 29, 1953 
Time - 2:20-2:45 PM 
Wind - 4-12 miles per hour 
Temperature - 76 degrees F. 
Relative humidity - 41 per cent 
Weather - clear, gusty winds 
29.5 27.5 25.0 24.5 21.0 
23.5 23.5 27.5 21.0 35.5 
24.0 23-5 26.0 25.0 20.5 
20.0 21.0 22.0 19.5 20.0 
22*0 19.5 
Total readings - 22; range - 19.5-29*5; average - 23.4? 
Bees and readings were comparatively easy to get at first 
but very difficult later probably due to the gusty winds. 
October 1, 1953 
Time - 1:00-1:35 PM 
Wind - 13-18 miles per hour 
Temperature - 75 degrees F. 
Relative humidity - 2$ per cent 
Weather - clear, gusty winds 
26.5 20.5 26.5 27.5 25.5 
29.5 22.5 20.0 26.5 20.0 
22.5 25.5 20.0 29.5 21.0 
23.0 2S.5 23.0 23.5 22.0 
Total readings - 20; range - 20.0-29.5; average - 24.17 
The bees were fairly abundant and most of them carried 
readable drops of nectar. 
October 1, 1953 
Tim© - 2:30-3;20 PM 
Wind - 3-12 mile© per hour 
Temperature - 74 degrees F. 
Relative humidity - 2? per cent 
Weather - clear, gusty winds 
23.0 20.5 23.0 31.5 20.5 
23.0 28.0 3.2.0 25.0 24.5 
32.0 26.5 26.5 22.0 24.0 
26.5 29.5 25.0 21.5 33.0 
2S.0 
Total reading© - 215 range - 20.5-33*0; average - 25.97 
Bee© very difficult to find. It seem© as though 
every day about 3 211 they disappear. 
October 2, 1953 
Time - 12:15-1:10 ?M 
Wind - 4-7 miles per hour 
Temperature - 74 degrees F. 
Relative humidity - 33 P®T sent 
Weather - clear 
19.5 16.5 21.5 21.5 24.0 
20.0 22.0 22.0 16.5 18.5 
24.0 20.5 24.0 32.0 27.0 
17.0 17.0 22.0 21.0 21.5 
25.0 31.0 20.0 27.0 
Total readings - 24; range - 16.5-32*, average - 22.21 
The bees are very scarce now. Only saw about six to 
eight bees on swamp aster during the whole collecting 
period. Many of the blossoms have gone to seed. 
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October 4, IO53 
Time - 12:45-1:50 PH 
Wind - 13-1$ miles per hour 
Temperature - SO degrees F. 
Relative humidity - 31 per cent 
Weather - clear, gusty winds 
36.0 26.0 1S.0 15.0 21.5 
17.0 16.0 21.0 20.5 18.0 
25.5 22.5 2<S.O 20.0 21.0 
16.5 24.5 17.0 18.0 25.0 
20.5 25.5 
Total readings - 22; range - 15-36; average - 21.40 
Most of the swamp aster has gone to seed and also 
much of the New England aster. The bees were very scarce 
today. Noticed they visited all types of blossoms 
indiscriminately, due to the paucity of nectar. 
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Graph 5 
erature, relative humidity and mean sugar concentrations 
from swamp aster (Aster puniceus~L.) 
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E. Swamp Aster 
September 22, 1953 
Time - 1:15-2:15 PH 
Wind - 16-24 milee per hour 
Temperature - 65 degrees F. 
Relative humidity - 44 per cent 
Weather - clear and windy 
23.0 21.0 24.5 21.0 21.0 
22.5 22.0 20.5 22.5 23.5 
24.0 
Total readings - 11; range - 20.5-24.5; average - 22.31 
Only about one bee in six had enough nectar to take 
a reading. They were having difficulty staying on a 
flower long enough to get a full load, of nectar. Collecting 
them also was difficult. 
12& 
8e?terober 23, 1953 
Time - 1:00-2:00 PM 
Wind - 4-7 miles per hour 
Temperature - 60 degrees F. 
Relative humidity - 39 per cent 
Weather - clear 
17.0 35.0 22.0 20.5 22.5 
24.0 20.0 25.0 32.0 26.5 
24.0 31.0 23.0 27.5 25.5 
25.0 27.5 25.5 25.5 33.0 
Total readings - 20; range 
- 17-33; average - 25.10 
The bees seemed to be visiting all types of flowers 
without discrimination orobably due to the poor nectar 
source since all the drops were small. Frost last night. 
September 241 1953 
Time - 1:00-1:45 PM 
Wind - 4-7 miles per hour 
Temperature - 64 degrees F. 
Relative humidity - 44 per cent 
Weather - clear 
20.5 29.0 27.0 23.0 21.0 
27.5 25.0 23,0 23.0 24.5 
24.5 30.0 31.0 27.0 24.5 
24.5 26.0 20.5 29.0 20.0 
Total readings - 20; range - 20-31; average - 25.02 
Frost last night. 
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September 25, 1953 
Time - 12:15-12:50 PH 
Wind - 4—7 miles per hour 
Temperature - 70 degrees F. 
Relative humidity 
- 55 per oent 
Weather - slightly cloudy 
16.0 15.0 22.0 17.0 22.0 
21.0 15.0 15.5 17.0 22.0 
19.5 16.0 22.5 17.5 25.0 
19.0 24.0 22.0 15.0 23.5 
21.5 
Total reading© - 21; range - 15-25; average - 19.4-2 
September 27, 1953 
Time - 12:00-1:00 PH 
Wind - 0-4* miles per hour 
Temperature - 7$ degrees F. 
Relative humidity - 63 per cent 
Weather - h&zy and hot 
21.0 26.0 20.0 22.5 23.0 
20.0 20.0 22.0 19.5 21.5 
19.0 22.0 21.0 20.0 24.5 
20.3 20.5 26.0 19.5 20.5 
Total readings - 20; range - 19-26; average 
- 21.45 
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September 27, 1953 
Time - 2:30-3:00 PM 
Wind - 0-4- miles per hour 
Temperature - 75 degrees F. 
Relative humidity 
- 73 cent 
Weather - hazy 
30.0 29.0 30.0 IS.5 IS. 0 
26.0 1S.0 22.5 20.5 19.0 
22.0 22.5 24.0 20.5 1S.0 
24.0 21.0 20.0 16.5 21.0 
24.0 20.0 22.5 24.5 1S.0 
Total readings - 25; range - 16.5-30 ; average - 21.60 
Most of the bees were carrying drops of nectar 
large enough to measure. Bees were plentiful. 
September 27, 1953 
Time - 4:10-4:45 PM 
Wind - 0-4 miles per hour 
Temperature - 73 degrees F. 
Relative humidity - Jl per cent 
Weather - hazy 
21.0 21.5 1S.0 21.0 20.5 
21.0 23.0 21.0 17.0 17.5 
17.9 24.5 24.0 17.0 22.5 
16.0 21.0 19.0 17.5 l6.0 
20,5 
Total readings - 21; range - 16-24.5; average - 19.S3 
> 
The entire hillside was now shaded from the sun. 
September 26, 1953 
Time - 12:00-12:4-0 PK 
Wind - 6-12 miles per hour 
Temperature - 73 degrees F. 
Relative humidity 
- 39 per cent 
Weather - clear 
20.0 23.0 22.5 27.0 25.0 
24.5 23.5 21.0 29 . o 24.5 
21.0 20.0 22.0 20.0 27.5 
25.0 24.0 20.5 21.5 20.0 
21.0 
Total readings - 21; range - 20-29; average - 23.41 
September 26, 1953 
Time - 1:35-2:20 PM 
Wind - 6-12 miles per hour 
Temperature - 7^ degrees F. 
Relative humidity 
Weather - clear 
- 36 per cent 
22.0 29.5 23.5 27.0 23.0 
22.5 29.0 22.5 23.5 20.0 
26.0 29.0 29.5 21.5 25.0 
22.5 33.5 29.0 30.0 22.0 
24,0 
Total readings - 21; range - 20-33*5; average - 26.16 
Bees were much harder to find than the last hour. 
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September 29, 1953 
Time - 12:20-1:05 pm 
wind - 0-4 miles per hour 
Temperature - 73 degrees F. 
Relative humidity - 42 per cent 
Weather - clear 
22.0 24.0 29.5 29.5 24.0 
20*0 31.5 29.0 29.0 24.0 
29.0 25.5 23.5 29.0 22.5 
26.0 34.0 22.0 3^.5 28.0 
30*0 30.0 28.0 21.5 
Total readings - 24; range - 20-34; average - ■ 26.92. 
The readings were comparatively easy to get today. 
September 29, 1953 
i 
Time - 1:40-2:20 PH 
Wind - 0-4 miles per hour 
Temperature - 76 degrees F„ 
Relative humidity ■ - 41 per cent 
Weather - clear 
27.0 22*0 29.5 27.5 21.0 
31.5 37.5 25.0 31.5 33.0 
33.5 29.5 21.0 21.0 25.5 
27.5 27.0 24.0 23.0 21.5 
Total readings - 20; range - 21-37.5: average - 26.95 
Bees were very hard to find and difficult to find 
with readable drops of nectar* 
October 1, 1953 
Time - 15*1-5-2:20 PH 
Wind - 5-12 mile* per hour 
Temperature - 75 degrees F. 
Relative humidity - 25 per cent 
Weather - clear, gusty wind© 
32-*? 24.5 20.0 32.0 23.0 
29.0 20.0 30.0 29.0 24.0 
36.0 27.0 43.0 29.0 32.0 
30.0 33.0 25.0 
Total readings - 18; range - 20-43; average 
— 25*53 
Bees were extremely scarce on swamp aster. Many 
the blossoms are going to seed. 
F. Miscellaneous 
Japanese Barberry (Berberis thunbergl) 
May 5, 1953 
Time - 3:55-5:00 PM 
Wind - 0-4 miles per hour 
Temperature - 64 degrees F. 
Relative humidity - SO per cent 
Weather - cloudy. humid, and with some rain 
13.0 32.5 17.0 10.0 16.0 
15.0 16.5 13.5 13.5 33.0 
14.0 11.5 13.0 13.0 14.0 
14.5 15.0 13.0 15.5 15.0 
14.5 13.0 
Total readings - 22; range 
- 10-32? average - 15.45 
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May 6, 1953 
Time - 9:30-10:30 AM 
Wind - 0-3 miles per hour 
Temperature - 66 degrees F. 
Relative humidity - ■ 53 per cent 
Weather - hazy and humid 
17.0 13.5 13.0 16.0 13.0 
13.5 17.0 12.5 12*0 14.5 
15.0 12.0 13.0 17.0 15.5 
is.5 21.0 17.0 17.5 13.5 
12.0 
Total readings - 21; range - 12-21; average 
- 15.23 
May 7, 1953 
Time - 9:35-10:30 AM 
Wind - 4-6 miles per hour 
Temperature - 63 degrees F. 
Relative humidity - ■ 90 per cent 
Weather - overcast and very ’ humid 
22.5 is.5 20.0 16.0 16.0 
20.5 13.0 21.0 15.0 13.0 
16.5 16.0 is.o 1^.5 16.0 
15.0 17.0 17.5 12.5 17.0 
15.0 15.0 
Total re&dlnga - 22; range - 12.5-22.5; average - 16.79 
Norway Maple (4cer platanoldea) 
&prll 30. 1953 
Time - 1:30-2:30 PM 
Wind - 4-7 miles per hour 
Temperature - 65 degrees F. 
Relative humidity - 35 PeT cent 
Weather - partly 
34.0 
cloudy 
39.0 42.0 4o.o 44.0 
32.0 37.0 42.5 40.5 36.0 
32.0 34.0 40.0 30.0 37.0 
35.0 42.0 41.0 33.0 37.0 
43.5 
Total readings - 
31.0 





average - 37.61 
Discarded raany specimens because of extremely low 
readings and small drops* Bees kept more to the higher 
branches making collecting difficult. 
May 4, 1953 
Time - 10-11:20 AH 
wind - 4-? miles per hour 
Temperature - 62 decrees F. 
Relative humidity - 62 per cent 
Weather - few scattered clouds, sunny and warm 
35.0 41.0 25.0 30.0 47.0 
44.0 47.5 43.5 39.0 47.0 
46.0 40.0 45.5 55.0 44.5 
46.5 45.0 46.5 44.0 35.0 
46.5 45.5 42.0 40.0 44.0 
50.5 




- 25-55; average - 30.91 
1JS 
Apple 
May 11, 1953 
Time - 1:30-2:00 PM 
temperature - SS degrees F. 
Relative humidity - 64 per cent 
Golden Delicious variety 
4.2.0 54.0 62.0 63.0 60.0 
60.0 54.0 45.5 64.0 4S.0 
60.0 
Beea/6o blossom clusters/30 rain. - 21 
Total readings - 11; range - 42-63; ^an - 55.63 
May 11, 1953 
Time - 2:00-2:30 PH 
Temperature - SS degrees F. 
Relative humidity - 64 per cent 
Rome variety 
60.0 60.0 56.0 64.0 61.0 
54.0 54.0 62*0 46.0 60.0 
Bees/60 blossom clusters/30 min. - 23 
Total readings - 10; range - 46-64; mean - 57.7 
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May 11, 1953 
Time - 2;45-3;15 PM 
Temperature - 66 degrees F. 
Relative humidity - 64 per cent 
Macintosh variety 
40.0 56.0 34.0 3 6.0 52.0 
54.5 46.0 55*0 47.5 51.0 
Bees/60 blossom clustere/30 min. - 26 
Total readings - 10; range - 34-565 mean - 47.4 
May 11, 1953 
Time 3;10-3;25 PH 
Temperature - 66 degrees F. 
Relative humidity - 64 per cent 
Macintosh variety 
50.0 53.0 55.0 51.5 39.9 
Total readings - 6; range - 39.9-575 mean - 50.75 
This tree had fewer blossoms than the other Macintosh 
May 11, 1953 
Time - 3:25-4:10 PM 
Temperature - 90 degrees F. 
Relative humidity - 55 per cent 
Wealthy variety 
49.0 53.0 62.0 58.5 53.0 
49.0 52.5 53.5 57.0 48.5 
Bees/60 blossom elueters/90 rain. - 9 
Total readings - 10} range - 4S.5-62; mean - 53.6 
57.0 
May 13, 1953 
Time - 1:00 PM 
Tera^er&ture - 74 degree® F. 
Relative humidity - 62 per cent 
Golden Delicious variety 
36.0 39.O 32.O 44.0 40.0 
39.O 37.O 43.5 42.0 52.0 
Bees/40 blossom clusters/20 min. - € 
Total readings - 10; range - 32~52; mean - 40.45 
May 13, 1953 
Time - 1525 DM 
Temperature - ?6 degrees F. 
Relative humidity - 60 per cent 
Home variety 
30.0 32.0 23.0 33.O 33.0 
36.O 34.0 31.0 33.O 37.O 
Bees/40 blossom clusters/20 min. - 1 
Total readings - 10; range - 26-36; mean - 33.2 
May 13, 1953 
Time - 2:00 PM 
Temperature - 79 degrees F. 
Relative humidity - 59 per cent 
Macintosh variety 
29.0 34.5 37,0 3^.0 36.0 
34.0 26.0 30.0 32.0 2S.0 
Total readings - 10; range - 26-37; mean - 32.05 
Bloom too far gone to get counts of actual bees. 
Common Milkweed (agcleplas syrlaca) 
July 5, 195? 
Time - 4:00-4:45 PM 
Wind - 7-12 lailes per hour 
Temperature - 74 degreeb F* 
Relative humidity - 50 per cent 
Weather - clear 
Star! on t Hew Y ork 
21.0 21.5 26.0 24.5 25.5 
25.5 25.0 21.0 22.0 19.0 
29.5 21.0 29.0 22.0 24.0 
26.0 25.0 19.0 28.0 24.0 
24.5 
Total readings - 21; range - 19-29.5; average - 23.4? 
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Calculations for the simple correlation values between wind 
velocity (A), temperature (B), relative humidity (C), and the 
sugar concentration of nectar (X). Data from dandelion, n ■ 12 
A B c X 
Sums 36.0 397.0 665.0 453.0 
Means 3.0 74.7 55.4 37.7 
A! 144.0 2,750.0 1,914.0 1,542.0 
A2 103.0 2,691.0 1.995.0 1,359.0 
43 36.O 59.0 -31.0 133.0 
a4 6.0 .4355 . -.2234 .6753 
B1 67,561.0 43,732.0 34,634.0 
B2 67,050.6 49,703.7 33,361.7 
»3 510.2 -926.7 772.3 
B4 22.53 
-.6793 .7579 
Cl 40,505.0 23,307.0 
C2 36,354.2 25,103,7 







x3 ‘ 2,036.3 
X4 45.13 
•fif ♦ t!b . 135.4300 inr-tfc". 1,364. 2836 
fiT .fc . 362.5200 TUT-1X m 1,019.0354 
i* .tx . 270.7S00 2,726.7645 
1*1-3 
Calculations for the beta and multiple correlation values 
between wind velocity (A)# temperature (B)f relative 
humidity (C), and the sugar concentration of nectar (X). 
Data from dandelion. n . 12 
A B c X 
kl 1.0000 
. 4355 -.2234 .6758 
A2 *•1.0000 

















. 9321 -.1749 
Cll 




} 2 .3360 -.2361 
.5721 
3 . 4566 -.1463 -.0729 .6758 
E m ,779& E* « 5831 
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Calculations for simple correlation values between wind 
velocity (A), temperature (B), relative humidity (C) and the 
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Calculations for the beta and multiple correlation values 
between wind velocity (A), temperature (B)f relative 
humidity (C)# and the eugar concentration of nectar. Data 
from Deutzla. n - 13 
A B c X 
A.1 1,0000 
-.3577 .0679 . 0741 
A2 -1,0000 .3577 -.0670 -.0741 
B? l.OO(X) -.1981 -.1124 
B4 -.1279 .0243 .0265 
. B5 . 5721 -.173® -.0859 





cs • -.00A6 -.0050 
C9 —. 0207 -.0102 
CIO « .9747 -.2SS7 
Cll 1  —*. -1.0000 .2962 
1 -.2962 -.2962 
/3 2 
-.1575 -.0590 -.0985 
3 . 0379 -.0563 .0201 . 0741 
R a .3186 R a .1015 
Calculations for the simple correlation values between wind 
velocity (A)t temperature (B)f relative humidity (C), and the 
sugar concentration of nectar (X). Data from 
clover, n s 21 
yellow sweet 
• 
A B C X 
bums 153.0 1,609.0 1,144.0 496.0 
Means 7.3 76.6 54.5 23.6 
A1 1,761.0 11,532.0 6,460.0 3,959.0 
42 1,114.7 11,722.7 S,33!J-.S 3,613.7 
A3 646.3 -190.7 125.2 3^5.3 
44 25.42 -.2756 .1114 . 6180 
B1 124,021.0 37,615.0 38,044.5 
B2 123,230.0 37,652.1 33,003.0 
B3 741.0 -37.1 1 41.5 
B4 27.22 -.030S .0694 
01 64,274.0 26,690.5 
C2 62,320.7 27,020.2 
C3 1,953.3 -329.7 





1a • fi~. 691.9342 vr • fc". 1,203. 1240 
VT- ifcT« 1,123.5640 fT * fT. 593.2956 
ill . ft m 553.7316 1T-fT3 071.5160 
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Calculations for the beta and multiple correlation values 
between wind velocity (A), Temperature (B), relative 
humidity (C), and the eugar concentration of nectar (X). 
Data from yellow sweet clover. n » 21 
A B C X 
A1 1.0000 
-.275(5 .1119 . 6l5o 
A2 
-1.0000 










































3 .7193 .0715 .0303 
.6130 
R . .79-52 
■ 
R 8 5552 
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Calculations for staple correlation values between wind 
velocity (A), Temperature (B), relative humidity (C), and the 
sugar concentration of nectar. Data from Mew Kngland aster, 
n - 11 
A B a X 
Sums 92.0 812.0 476.0 236.0 
Means 8.4 73.6 43.2 21.5 
A1 092.O 6,850.0 3.552.0 2,016.0 
A2 769.45 6,791.3 3,981.1 1,973.8 
A3 222.5 58.7 -429.1 42.2 
a4 14.91 .2969 -.6149 . 3464 
B1 6o,ll6.0 35,104.0 17,414.0 
B2 59,940.3 35,137.4 17,421.0 
B3 175.7 -33.4 -7.0 
B4 13.26 
-.0538 -.0646 
Cl 22,788.0 9,882.0 
C2 20,597.8 10,212.3 
°3 2,190.2 -330.3 









iii • rr m 
1r* i/c~. 
IT", ix rn 
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Calculations for the beta and multiple correlation values 
between wind velocity (A), temperature (B), relative 
humidity (C), and the sugar concentration of nectar. 
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-.0331 • 1326 































Calculations for the simple correlation values between wind 
velocity (A), temperature (B), relative humidity (C), and the 
sugar concentration of nectar. Data from swamp aster, n » 12 
A B 0 
// w -- - 
X 
Sum© 80.0 856.0 672.0 287.0 
Means 7.6 
. 71.3 47.7 23.9 
A1 912.0 5,564.0 3,376.0 1,93*1.0 
A2 533.3 5,706.7 3.S13.3 1,913.3 
AJ 37S.7 -124.7 
-*137.3 20.7 
A4 19.46 
-.3511 -.4608 .1039 
BX 61,394.0 4l,006.0 20,474.0 
B2 61,061.3 40,802.7 20,472.7 
B3 332.7 203.3 1.3 
B4 13.25 .2284 .0696 
G1 29,644.0 13,280.0 
C2 27,265.3 13,680.3 







iT • i/5~- 356.1450 • Yo-, 890.0525 
TIT • Vo-. 949.064 ,0 w fiT* YfjT. 1S6.8SOO 
yr • ir. 199.2704 TcT. IF- 499.4048 
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Calculations for the beta and multiple correlation v&luee 
between wind velocity (A), Temperature (B), relative 
humidity (C)t and the sugar concentration of nectar. Data 
from the swamp aster. n s 12 
A B c X 
A1 1.0000 
-.3511 —•460s .1039 
A2 -1.0000 • 3511 .460S -.1039 
B3 1.0000 .22S4 
. 0696 
B4 
-.1233 -,l6lS .0365 



















.1950 * .0740 . 1210 
3 -.2777 .0669 -.44S5 
.1039 
H® a 6151 H - 9026 
Approved: 


